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NOTES  ON  THE  RIGHT  AND  SPERM  WHALES. 

BT   PROF.  K.  S.  SHALER. 

The  following  notes  on  the  habits  of  the  right  whale  were  taken 
down  in  a  conversation  with  Captain  John  Pease  of  Edgartown, 
an  old  whaler,  whose  powers  of  observation  as  well  as  of  accurate 
and  clear  statement  I  have  rarely  known  equalled.  As  far  as 
possible  these  statements  have  been  collated  with  those  of  other 
experienced  whalers. 

All  of  the  south  latitude  right  whales  are  without  calves  up  to 
July  1st;  the  females  are  found  in  the  bays  about  this  time. 
The  calves  all  come  at  once,  it  being  but  two  or  three  days  be- 
tween the  bearing  of  the  first  and  last  calves.  None  are  found 
with  the  herd  up  to  the  1st  of  July  and  every  female  has  her  calf 
by  the  3d  or  4th  of  the  month. 

The  right  and  humpback  whales  are  very  fond  of  their  young, 
taking  no  care  of  themselves  in  their  efforts  to  save  it ;  the  sperm 
whales,  on  the  other  hand,  are  quite  without  affection  as  far  as  can 
be  determined  by  their  behavior. 

Sperm  w^hales  have  leaders  of  the  herd  which  they  follow  with  a 
certain  obstinacy ;  these  leaders  seem  to  give  the  alarm  to  the 
others.  No  such  subordination  can  be  observed  among  right 
whales.  Sperm  whales,  as  is  well  known,  have  the  males  veiy 
much  larger  than  the  females,  while  the  reverse  is  the  case  among 
the  right  whales.  This  is  interesting  In  connection  with  the  fact 
that  the  male  sperm  whales  struggle  furiously  together,  while  the 

Entered  accnrdlnff  to  Act  of  ConKress  In  the  year  1873,  by  the  PkabouY  ACADEMY  OF 
SciuccE,  In  tlie  OOlce  of  the  Librarian  ot  Congress  at  Washington. 

AMER.  NATURALIST,  VOL.  Vll.  1 


£  NOTES   ON  THE  RIGHT  AND    SPERM   WHALES. 

males  of  the  right  whales  seem  to  have  no  conflicts  with  each 
other.  Captain  Pease  had  seen  males  struggling  with  each  other 
and  often  found  their  bodies  scarred  with  the  imprints  of  the  rivars 
teeth ;  the  scars  showing  their  origin  very  distinctly  by  their 
form  —  the  distance  apart  of  the  wounds  answering  to  the  intervals 
of  the  teeth.  The  great  superiority  in  the  size  of  the  males 
among  the  sperm  whales  is  just  what  would  be  expected  in  a 
species  where  the  males  struggled  in  the  combats  of  rivals.  The 
gain  in  size  under  the  influence  of  these  conflicts  of  the  males  is 
generally  limited  in  land  animals  within  pretty  narrow  bounds. 
There  are  probably  no  land  animals  where  the  male  is  double  the 
weight  of  the  female,  yet  the  male  sperm  whale  would  seem  to 
excel  the  female  by  more  than  this  proportion.  This  extreme 
development  of  the  males  occurs  also  among  the  Otaridaj  as  well 
as  among  many  groups  of  fishes,  so  it  would  seem  as  if  there  was 
some  reason  why  the  influences  tending  to  limit  size  were  less 
active  in  the  sea  than  on  the  land.  The  reason  for  the  greater 
freedom  to  acquire  size  in  the  sea  is  undoubtedly  to  be  found  in 
the  less  weight  of  bodies  in  that  element,  the  effect  of  which  is 
shown  as  well  in  the  structures  of  man  as  in  the  structures  of 
nature ;  the  ship  exceeds  all  vehicles  for  land  transportation  for 
the  same  reason  and  in  something  like  the  same  proportion  that 
marine  animals,  when  size  is  the  advantage,  exceed  terrestrial 
forms. 

The  conflicts  between  the  males  of  sperm  whales  lead  to  great 
damage  to  the  lower  jaw  ;  the  evidence  goes  to  show  that  at  least 
two  per  cent,  are  crooked  more  or  less,  and  one  in  several  hundred 
very  badly  bent  by  these  struggles.  There  are  two  specimens  in 
the  small  museum  at  Nantucket  which  are  singularly  contorted ; 
one  of  them  is  bent  laterally  into  one  turn  of  a  spiral.  Captain 
Pease  tells  me  that  he  found  one  that  was  bent  sideways  at  right 
angles  to  the  proper  position  and  firmly  fixed  there,  seeming  to  be 
a  permanency  in  this  singular  place.  In  fighting,  the  males  rush 
at  each  other  with  open  jaws  and  strike  in  passing.  The  great 
speed  and  power  of  these  massive  creatures  must  lead  to  the  most 
serious  results  from  these  collisions.  Capt.  Pease  found  a  sperm 
whale  nearly  dead  on  the  water  with  the  lower  jaw  hanging  by  a 
single  band  of  ligament  a  few  inches  through.  The  creature  was 
being  devoured  by  sharks  and  crustaceans,  but  the  wrench  which 
had  crippled  this  whale  mast  have  come  from  one  of  his  kind. 
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Captain  Pease  has  several  times  seen  the  killer  attack  right  and 
humpback  whales ;  they  strike  for  the  tongue  if  possible.  They 
often  jump  many  feet  from  the  water  and  fall  upon  him.  Many 
individuals,  fifty  or  more,  join  in  this  attack.  They  tear  out  large 
pieces  from  the  blubber,  food  being  evidently  the  object  of  their  at- 
tack. Their  great  activity  makes  the  whale  helpless  against  them, 
though  he  will  struggle  ftiriously  before  overborne.  They  sometimes 
drag  down  the  whale  after  it  has  been  killed  by  the  whalemen. 

The  Captain  was  quite  sure  that  the  chief  article  of  food  of  the 
sperm  whale  is  squid,  as  they  vomit  large  quantities  of  them  in 
their  death  agonies;  he  thinks  that  the  whales  take  them  by 
swimming  with  the  mouth  so  wide  open  that  the  lower  jaw  stands 
at  nearly  right  angles  to  the  upper.  Squid,  he  thinks,  will  grasp 
at  the  jaw  as  the  whale  passes  among  them  and  are  cut  in  frag- 
ments by  the  sudden  closure  of  the  jaws.  He  says  that  the  jaw 
is  closed  with  prodigious  force  and  suddenness  so  that  when  out 
of  water  the  noise  can  be  heard  for  two  or  three  miles,  and  is 
even  noticeable  under  water.  He  stoutly  maintains  that  he  has 
seen  fragments  of  squid,  where  the  whales  had  cut  them  in  two, 
exposing  the  cavity  of  the  body,  which  was  as  large  over  as  the 
head  of  a  forty  gallon  cask.  In  one  case  he  saw  the  head  of  a 
squid  wliich  he  believes  to  have  been  as  large  as  a  sugar  hogshead. 

The  Captain  is  convinced  that  the  right  whale  has  a  trace  o( 
hair  within  the  skin.  He  says  that  when  the  skin  is  fresh,  if  it  be 
draped  with  a  knife  so  as  to  remove  the  superficial  parts,  there 
will  then  be  seen  a  trace  of  hair  in  the  inner  section.  This  point 
is  worthy  of  attention  from  those  naturalists  who  have  opportuni- 
ties for  such  work.  It  is  evident  that  if  the  whale  is  the  descend- 
ant of  some  land  mammal  form  it  would  be  likely  to  preserve  a 
trace  of  the  hairy  covering.  In  this  connection  it  is  interesting 
to  note  that,  in  the  museum  at  Nantucket,  there  is  a  tooth  of  a 
sperm  whale  with  two  fangs  after  the  fashion  of  an  ordinary 
mammalian  canine.  The  specimen  was  taken  many  years  ago, 
but  with  it  is  the  statement  that  the  other  teeth  of  the  whale 
were  of  the  same  fashion.  This  clearly  looks  like  a  reversion  to 
some  higher  mammalian  form  of  dentition. 

Captain  Pease  thinks  that  right  whales  attain  very  nearly  their 
adult  size  in  three  years,  there  being  about  three  distinct  sizes 
found  at  one  time  in  the  sea.  He  thinks,  however,  that  they  may 
continue  to  grow  very  slowly  for  some  years  longer,  the  ultimate 
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size  depending  a  good  deal  upon  the  haunt  of  the  whale ;  some 
regions  having  larger  specimens  than  others.  If  the  whales  are 
descendants  of  our  marine  carnivora  we  should  expect  them  to 
preserve  something  like  the  same  growth  rates,  for  this  feature 
seems  to  be  tolerably  permanent  in  any  group  of  related  animals. 
The  rate  of"  growth,  deducible  from  the  observations  of  the  prac- 
tical students  of  the  whale,  coincides  pretty  closely  with  what  we 
should  be  inclined. to  expect  on  the  supposition  that  the  cetacea 
were  descended  from  some  ancestor  like  the  marine  carnivora. 

The  great  decline  of  the  whale  fishery  in  all  countries  seems 
likely  to  deprive  us  of  the  ill-used  opportunities,  which  naturalists 
have  long  had,  of  making  themselves  acquainted  with  the  habits 
of  the  greatest  of  the  mammals.  There  are  many  questions  which 
should  be  discussed  and  settled  before  the  class  of  clear  headed 
and  observant  whalemen  has  passed  away ;  else  we  may  remain 
for  centuries  without  a  competent  knowledge  of  the  waj^s  of  this, 
the  greatest  living  monument  of  animal  life. 


OUR  POISONOUS   PLANTS. 

BY  W.  W.  BAILEY. 

The  poisonous  plants  of  our  northern  woods  are  not  so  numer- 
ous but  that  they  may  easily  be  learned.  Of  them  certain  members 
of  the  sumac  family  (Anacardiaceoe)  have  the  most  evil  reputa- 
tion. To  this  order  belong  the  so-called  dogwood  (Rhus  venenata)^ 
and  the  poison-ivy  {Bhus  toxicodendron).  The  dogwood  must  not 
be  confounded  with  the  beautiftil  Cbrnus  florida^  which  unfortu- 
nately bears  the  same  familiar  name.  This  tree  is  perfectly 
innocent  and  is  so  highly  ornamental  that  it  would  be  a  shame  if 
through  simple  ignorance  it  should  ever  be  cut  down. 

There  are  two  varieties  of  Rhus  toxicodendron^  distinguished 
by  slight  dilTerences  in  the  leaves.  When  these  are  cut-lobed,  the 
plant  is  R,  toxicodendron  (Fig.  1)  ;  when  entire,  it  bears  the  name 
of  R.  radicans.  Some  authors  have  considered  them  distinct  spe- 
cies, but  there  is  no  doubt  they  are  merely  modifications  of  one. 
Both  forms  are  occasionally  mistaken  for  the  Virginian  creeper 
{Ampelopsis  quinquefolia^  Fig.  2)  to  which  the  climbing  forms  bear 
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little  resemblance.  They  may,  however,  be  always  distinguished 
from  that  graceful  plant  by  the  three  leaflets  on  a  stem,  and  by 
the  mossy  aggregation  of  roots  by  which  they  adhere  to  trees  and 
rocks.  The  Virginian  creeper,  on  the  contrary,  has  Jive  leaflets  and 
is  furnished  with  tendrils  which  expand  into  sucker-like  disks  to 
assist  the  plant  in  climbing.  It  turns  a  vivid  crimson  in  autumn, 
and  as  it  is  seen  climbing  some  evergreen  or  trailing  over  a  stone 
wall  is  one  of  the  chief  ornaments  of  that  season.  The  poison- 
ivy  also  colors  beautifully,  but  I  think  much  sooner,  and  the  tints 
are  different,  bright  yellow,  orange,  or  mahogany.  Many  persons 
have  been  induced,  by  their  own  ignorance  or  the  superficial  knowl- 
edge of  their  friends,  to  avoid  or  even  destroy  the  harmless  wood- 
bine, or  else  have  suffered  by  a  too  free  handling  of  its  mischievous 
neighbor.  I  say  neighbor,  as  the  two  are  often  found  near 
together  and  are  similar  in  their  habits  of  growth.  The  poison- 
ivy  is  very  common,  and  may  even  be  seen  embracing  the  fences 
or  ^Tapping  large  trees  with  its  snaky  branches.  It  is  said  some- 
times to  invest  trees  so  closely  as  to  cause  their  death.  How- 
ever that  may  be,  I  have  seen  its  foliage  entirely  replace  that  of 
some  lofly  elm,  now  dead,  and  dependent  alone  for  its  beauty 
upon  the  plant  the  growth  of  which  it  had  assisted. 

A  more  dangerous  plant,  yet  one  of  the  most  beautiful  trees 
which  we  meet  in  swamps,  is  the  poison-dogwood  {Rhus  venenata 
Fig.  3).  It  has  from  seven  to  thirteen  leaflets  on  a  common  stalk, 
an  odd  one  terminating  the  series.  Its  autumn  coloring  is  magnifi- 
cent, passing  from  gi'een  through  a  bright  yellow,  to  crimson  and 
scarlet,  the  midrib  remaining  in  each  case  an  intense  red.  Thorean 
says,  somewhere,  that  the  plant  appears  to  "  blush  for  its  sins." 
With  its  smooth  gray  bark  and  pinnate  foliage  it  is  conspicuous 
always,  and  when  once  known  is  easily  remembered,  but  the 
desired  information  is  often  the  result  of  a  sad  experience. 
Painful  swellings,  inflammation,  and  intense  itchings  are  to  many 
the  result  of  contact  with  it,  or  even  with  the  less  noxious 
Rhus  toxicodendron.  Some  persons  are  even  affected  by  passing 
near,  while  others  may  handle  it  with  absolute  impunity.  It 
is  said,  however,  that  even  the  chosen  few  are  not  always  ex- 
empt from  its  influence,  a  profuse  perspiration  or  some  unusual 
condition  of  the  system  rendering  those  susceptible  who  usually 
have  no  cause  to  fear.  I  have  myself  often  squeezed  the  leaves 
in  my  hands,  and  never  avoid  the  tree  when  it  lies  in  my  way. 
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and  1  have  ns  yet  experienced  no  consequent  Buffering.  The  poia- 
OD0U9  property  of  these  plunta  appears  to  reside  in  the  resinous 
Juice,  and  may  be  removed  by  boiling  nnd  evn|>oration.  Upon 
exposure  to  the  air  tlic  juice  blackens  and  forms  an  indelible  ink. 
The  RanuncuJaceie,  or  crowfoot  family,  form  a  verj-  suspicious 
order  of  plants ;  those  wliich  arc  not  absolutely  poisonous  having 
generally  an  acrid  or  bitter  juice.  Iia>tu»culu3  acris  is  especially 
caustic,  and  when  fresh  is  avoided  by  cattle.  Drying  api>ears  to 
rii.1. 


PDltan  Dafwood  (Rhni  TFntnili). 

remove  the  poison.  This  is  the  tallest  of  our  buttercups,  with 
leaves  "  three  divided:  the  divisions  all  sessile  and  three  cleft  or 
parted^  their  segments  cut  into  lanceolate  or  linear  crowded  lobes." 
When  taken  interaaliy  some  of  the  buttercups  will  produce  dan- 
gerous symptoms,  but  this  is  an  accident  not  very  liable  to  happen, 
as  their  blistering  tendency  would  cause  them  to  be  rejected 
without  swallowing. 

Fatal  mistakes  have  occurred  when  persons  have  eaten  the  root 
of  the  monkshood  (^conitum  Ifapellus)  in  early  spring  ere  the 
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leaves  served  to  distinguish  it,  thinking  it  to  be  horseradish.  It 
is  an  introduced  plant  and  will  only  be  met  with  in  cultivation,  or 
in  old  gardens  or  waste  places,  and  it  is  so  generally  known  to  all, 
that  I  will  not  delay  to  describe  it.  I  will  mention,  however,  a 
peculiar  tingling  sensation  which  it  produces  when  applied  to  the 
tongue,  an  etfect  of  some  duration.  The  anemones,  the  larkspurs 
{Delphinium),  and  the  bane-berries  (Actcea)  all  contain  in  greater 
or  less  degree  an  active  principle  which  becomes  dissipated  upon 
drying  as  in  the  case  of  the  buttercups.  Even  the  prett}'  roots  of 
the  common  gold-thread  (Coptis  trifolia)  are  intensely  bitter,  and 
are  sometimes  used  as  a  cure  for  children  afflicted  with  diseases 
of  the  mouth.  As  a  rule  it  is  well  to  be  cautious  in  our  treat- 
ment of  any  plant  the  characters  of  which  indicate  that  it  belongs 
to  the  RanunctdacecB. 

The  parsley  family  (Umbelliferce)  may  be  recognized  by  the 
small,  generally  white  or  ^-ellow  flowers,  disposed  in  spreading 
umbels,  with  mostly  compound  leaves,  often  very  delicately  dis- 
sected, as  in  the  common  carrot  {Dauais  carota).  The  flowers  and 
leaves  of  this  plant,  or  of  the  parsnip  or  parsley,  will  serv'c  as 
types  of  the  whole  order,  to  which  belong  many  of  our  most 
noxious  plants  as  well  as  wholesome  vegetables.  The  species, 
owing  to  their  similarity  and  the  minuteness  of  the  inflorescence, 
are  difficult  to  distinguish  and  in  consequence  it  can  not  be 
certainly  affirmed  how  many  are  injurious.  They  are  determined 
mostly  from  the  seeds  and  flowers. 

This,  like  the  last,  is  a  suspicious  order,  the  more  so,  perhaps, 
from  the  fact  of  its  containing  certain  edible  members,  for  which 
their  noxious  relatives  may  be  mistaken.  Accidents  are  therefore 
of  quite  frequent  occurrence,  especially  among  children.  Our  na- 
tive water-hemlock  {Cicuta  maculata,  Fig.  4)  is  very  poisonous.  It 
is  said  that  "  a  drachm  of  the  fresh  root  has  killed  a  boy  in  an  hour 
and  a  half!"  The  plant  is  far  too  common  for  safety,  and  is  found 
in  swamps  and  wet  places,  even  within  the  limits  of  our  cities.  It 
is  a  tall,  rank  herb,  the  smooth  stems  streaked  with  purple,  the 
flowers  white,  and  the  veins  of  the  compound  leaves  terminating 
in  the  notches.  Still  more  to  be  avoided  is  the  introduced  hem- 
lock {Conium  maculatum)  which  has  a  very  similar  habit  and 
appearance.  It  has  smooth,  spotted  stems,  and  an  off*ensive 
mousy  smell,  which  treatment  with  potash  brings  out  more  strongly. 
It  is  supposed  to  be  the  poison  by  which  the  ancients  eliminated 
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their  troublcsoinc  politicians,  and  if  this  were  not  a  serioaa  article 
I  might  perhaps  grow  facetious,  and  suggest  its  use  at  tlie  present 
time.  It  is  now  employed  to  some  extent  in  medicine.  Its  name 
"  hemlock  "  is  an  nnfortunnte  one,  as  it  is  shared  with  that  most 
elegant  spruce,  the  Abies  Canadensis,  and  I  have  known  nervous 
people  to  avoid  the  latter  for  the  sins  of  its  fearful  namesake.    It 

Fif.4. 


■■^•S^ 


is  said  that  the  well  known  eeler}-  which  belongs  to  this  family 
and  grows  wild  in  England  is,  in  its  native  state,  dangerous  for 
food,  and  is  only  made  palatable  and  innocuous  by  the  process 
of  bleaching  to  which  it  is  subjected.  The  active  principle  can 
only  be  developed  with  free  access  of  light. 

The  nightshade,  like  the  parsley  family,  contains  both  edible  and 
poisonous  ptanta.    The  potato  {Solanum  tuberosum),  the  eg^-plant 
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(Solanum  melongena)^  the  tomato  {Lycopersicum  eaculentum)^  the 
strawberry  tomato  (Phyaalis)^  are  well  known  esculent  vegetables ; 
but  even  with  these,  certain  portions  of  the  plant  are  often  poison- 
ous or  narcotic,  as  in  the  case  of  the  potato,  where  the  berries 
and  leaves  are  injuiious.  I  once  saw  a  boy  in  New  Brunswick 
eating  the  large  green  potato  berries,  but  to  my  mild  remonstrance 
he  replied  that  he  had  often  done  so  before  without  any  resulting 
trouble.  It  would  therefore  appear  that  if  actually  dangerous, 
the  fruit  may  not  be  so  to  all  constitutions. 

It  is  doubtful  whether  the  bright  red  berries  of  the  bitter-sweet 
{Solanum  dulcamara)  are  in  any  degree  injurious,  but  so  long  as 
their  innocence  is  not  established,  it  is  just  as  well  to  treat  them 
with  caution.  The  common  nightshade  (Solanum  nigrum)^  often 
found  about  houses,  is  more  certainly  dangerous.  Young  children, 
unless  prevented,  are  almost  sure  to  eat  the  berries  of  the  bitter- 
sweet, attracted  by  their  brilliant  and  luscious  appearance.  The 
bright  blue,  showy  flowers  bear  a  striking  resemblance  to  those  of 
potato.  The  thorn-apple  {Datura  stramonium)  always  found 
growing  in  waste  places  may  be  known  by  its  morning-glory-like 
flowers,  white,  shaded  with  violet,  its  large,  spiny  seed  pods,  and  its 
most  offensive  odor.  As  with  the  potato,  the  bitter-sweet,  and 
other  members  of  the  genus  Solanum^  the  leaves  are  always  found 
perforated  by  insects.  The  seeds  are  said  to  have  been  used  by 
the  Delphic  priests  to  excite  their  mad  ravings,  which  the  Greeks 
understood  as  prophecies. 

In  the  order  Liliacese,  wc  have  the  American  white  hellebore 
{VeraJtrum  viride)^  the  root  of  which  is  a  deadly  poison.  The 
plant  is  known  familiarly  as  Indian  poke,  and  has  coarse  fibrous 
roots,  and  elegantly  plaited  leaves,  which  in  early  spring  may  be 
seen  by  the  banks  of  streams,  generally  in  company  with  the 
skunk-cabbage,  from  which,  however,  it  is  easily  distinguishable. 
The  latter  throws  up  its  curiously  painted,  shell-like  spathe  in 
early  April  or  even  in  March,  the  flower  preceding  the  leaves, 
while  the  hellebore  blooms  in  the  summer,  and  has  a  tall  upright 
spike  of  greenish  flowers,  in  no  respect  resembling  those  of  its 
neighbor.  The  active  principle  contained,  is  the  alkaloid  veratria, 
used  to  some  extent  in  medicine. 

The  jack-in-the-pulpit  {Ariscemxi  tHphyllum)  is  found  in  similar 
localities  and,  although  not  strictly  a  poison,  its  root  is  very  acrid 
and  caustic,  as  the  children  with  the  average  propensity  for  inves- 
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ligation  have  discovered  to  their  cost.  The  disgusting  odor  of 
the  skiink-cabb«ge  {Symplucarpus  fattidus)  must  always  prechide 
similar  experiments.  Both  of  these  plants  belong  to  the  order 
Aracea},  of  which  the  sweet  flag  {Acorns  calamus)  is  also  a 
member. 

Certain  of  the  fig-worts  (Scroj^hulariacea?)  are  narcotic  poisons, 
but  I  know  of  none  which  neeil  any  special  mention.  The  dog- 
banes {Apocynacecp)  belong  to  a  poisonous  family  of  which  it  is 
well  to  be  careful,  although,  so  far  as  I  am  aware,  our  two  pretty 
species  need  not  be  avoided.  They  have  a  milky  acrid  juice,  as 
do  the  Euphorbias  to  which  the  same  remarks  apply.  In  the 
(Urticaceoe)  we  have  the  hemp  {Cannabis  sativa)  which,  in  the  east, 
yields  the  well  known  drug  called  hasheesh.  In  our  climate,  I 
believe  this  poison  is  not  developed.  The  nettles  belong  to  the 
same  family  but  it  is  unnecessary  to  point  out  the  eminent  pro- 
priety of  handling  these  with  gloves,  as  some  of  them  are  provided 
with  stinging  hairs.  According  to  Scott,  they  are  when  young 
tised  as  greens  in  Scotland  and  cultivated  for  that  purpose.  (Rob 
Roy,  Chap.  8). 

The  Indian  tobacco  so  much  used  b}-  quacks,  is  Lobelia  inflata^ 
a  common  little  plant  in  open  fields,  with  light  blue  flowers  and 
inflated  pods.  The  blossoms  are  very  much  smaller  than  those  of 
the  cardinal  flower  {Lobelia  cardinalis)^  but  of  the  same  general 
appearance.  All  the  lobelias  are  poisonous,  and  are  much  too 
recklessly  employed  by  those  who  have  little  knowledge  of  their 
power.  It  is  said  by  Darlington  that  the  qnacks  give  the  name  of 
high-hcWsL  to  the  cardinal  flower  to  distinguish  it  from  /ou;-belia. 
This  gives  some  idea  of  the  amount  of  their  learning. 

There  are  some  others  of  our  native  plants  which  possess  an 
acrid  juice,  but  I  think  I  have  now  mentioned  all  that  should  be 
known  with  the  exception  of  certain  fungi  with  which  I  am  not 
familiar.  Among  the  grasses,  there  is  but  one,  the  darnel  {LoUum 
temidentum)^  that  has  the  reputation  of  being  noxious,  and  late 
investigations  appear  to  throw  much  doubt  upon  previous  state- 
ments in  regard  to  It.  The  Kalmia  latifolia  in  Ericacefe  has 
been  said  to  poison  cattle,  but  the  assertion  has  not  been  proved. 

In  reviewing  the  plants  now  mentioned,  we  find  three  that  are 
poisons  to  the  touch,  Rhus  venenata^  lihus  toxicodendron  and  the 
nettles  {Urticce).  The  following  are  narcotic  irritants,  Veratrum^ 
Aconiturrij  Cicuta^  Conium^  Datura^  Atropa^  Lobelia,    The  butter- 
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cups  are  acrid   and  caustic,  as  are  the  Aracece^  while  Coptis  is 
simply  bitter. 

I  have  been  able  to  offer  but  a  sketch  of  our  poisonous  plants, 
and  may  have  omitted  to  mention  a  few.  I  have  been  surprised 
in  studying  them  to  find  how  little  appears  to  have  been  written 
about  them  except  as  regards  their  medicinal  effects,  and  how  this 
little  is  distributed  in  many  different  books.  I  cannot  close  this 
article  without  a  renewed  warning  against  the  reckless  use  of  herbs 
whose  effects  may  be  deleterious  or  even  fatal. 


A  GLIMPSE   AT  COLORADO  AND  ITS  BIRDS. 


BY  C.  E.  AIKEN. 


Early  this  morning,  the  1 7th  of  October,  as  I  was  riding  past 
Beaver  Creek,  a  large  and  beaut ifbl  mountain  stream  that  flows 
through  portions  of  El  Paso,  Fremont  and  Puebla  Counties,  my 
attention  was  attracted  by  a  great  twittering  among  the  feathered 
tribe  in  an  enclosure  on  the  creek  bottom.  As  there  seemed  to 
be  an  unusually  large  congregation  of  species  for  this  season  of 
the  year,  I  dismounted  from  my  pony,  and  leaning  upon  the  cotton- 
wood  rail-fence,  I  watched  the  birds  for  nearly  an  hour,  noting  the 
different  varieties,  and  observing  the  actions  of  each. 

Immediately  in  front  of  me  was  a  low,  dense,  wild-phim  thicket, 
overrun  and  interwoven  with  hop-vines,  but  at  this  season  nearly 
stripped  of  its  leaves  ;  and  it  seemed  this  morning  as  though  each 
fallen  leaf  had  been  replaced  with  a  little  feathered  songster.  At 
least  a  dozen  species  were  represented ;  but  the  white-crowned 
sparrows  were  by  far  the  most  numerous,  and  the  singing  or  twit- 
tering of  these  it  was,  that  first  drew  ray  attention. 

Beyond  this  thicket,  a  thrifty  growth  of  cotton  wood  extended 
along  the  banks  of  the  creek  from  riglit  to  left,  from  the  midst 
of  whicTi  the  songs  of  numerous  robins,  and  of  one  or  two  other 
birds,  rang  out  as  clear  and  joyous  as  in  early  springtime.  Many 
of  the  trees  had  their  trunks  encased  in  wild  grape  or  hop-vines, 
and  most  of  them  were  bare  of  leaves ;  but  occasionally  a  tree 
clothed  in  a  bright  yellow  foliage  relieved  the  monotony  and  beau- 
tified the  view.    A  high,  rocky,  barren  ridge  that  formed  the  west 
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wall  of  the  creek  canon  extended  across  the  background.  At  my 
right  hand  was  a  small  stubble-field  in  the  midst  of  the  tangled 
brush,  and  a  little  to  the  left  a  clump  of  scrubby  oaks.  Several 
small  trees  scattered  through  the  foreground,  with  here  and  there 
a  clump  of  differently  tinted  red,  green  or  yellow  bushes,  completed 
the  landscape.  Imagine  now  the  whole  enlivened  with  birds  and 
you  have  the  entire  picture. 

On  account  of  their  bright  plumage  and  boisterous  actions, 
Woodhouse's  jay  and  the  magpie  were  most  prominent ;  particu- 
larly the  former,  of  which  there  were  about  a  dozen  individuals 
that  kept  flying  in  and  out  among  the  bushes  before  me.  Occa- 
sionally one  would  fly  up  on  to  the  limb  of  a  tree,  where  it  would 
pause  but  a  moment  to  swallow  the  morsel  of  food  it  had  brought, 
or  to  look  about  it,  and  then  off  it  went  with  a  wild,  chattering 
note.  The  low  oak  bushes  that  are  so  abundant  in  the  foothills 
are  the  chosen  haunts  of  these  birds,  and  they  are  never  found  at 
any  great  distance  from  them.  A  magpie  in  the  Cottonwood 
grove,  espying  me,  came  over  directly  to  satisfy  his  curiosity, 
which,  b}'  the  way,  is  a  prominent  feature  in  his  character.  lie 
alighted  on  the  top  of  a  fence-stake  within  ten  feet  of  me,  and 
giving  his  beautiful,  long,  glossy  tail  a  jerk,  and  ducking  his  head 
impertinently,  he  uttered  a  harsh,  bold  note  of  inquiry ;  but  when 
I  turne<l  my  head  to  obtain  a  better  view  of  him,  he  was  off  in  an 
instant. 

Another  noticeable  bird  was  the  arctic  finch  {Pipilo  arcticiis). 
These  were  to  be  seen  everywhere,  among  the  bushes,  on  the 
ground,  or  flying  from  one  thicket  to  another  and,  from  their  abun- 
dance, form  one  of  the  characteristic  birds  of  this  section.  At 
this  season  they  are  very  quiet,  and  usually  keep  themselves  con- 
cealed in  the  brush ;  but  during  the  early  part  of  the  season,  the 
males  were  seen  on  every  hand,  perched  in  the  top  of  some  bush, 
and  singing  the  same  song  that  we  are  accustomed  to  hear  from 
our  *'  chewink"  at  the  East.  Nearly  all  of  them  have  aClready  left 
for  warmer  regions^  and  a -few  days  more  will  probably  see  the  last 
of  them  here,  until  they  return  next  April.  I  noticed  one  of  these 
little  fellows  busily  scratching  on  the  ground  beneath  some  bushes 
close  by,  and  nearly  buried  among  the  dead  leaves  he  had  heaped 
up  around  himself.  Becoming  shortly  aware  of  my  presence,  he 
straightened  up,  raised  the  feathers  of  his  crown  into  a  crest,  and 
twitching  his  little  head  first  one  way  and  then  another,  he  sur- 
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veyed  me  from  head  to  foot ;  then,  as  though  satisfied  that  all  was 
not  right,  he  hopped  cautiously  to  the  next  clump  of  bushes,  and 
then  flying  close  along  the  ground,  disappeared  in  the  thicket. 

A  dove,  that  alighted  near  me,  stretched  up  its  neck,  looked 
timidly  at  me  an  instant,  and  then  flew  away,  and  a  Townscnd's 
flycatcher  that  came  down  from  the  cedar-clad  ridge  behind  me  to 
quench  its  thirst,  lingered  about  for  a  few  moments  and  then, 
becoming  frightened  at  some  invisible  thing,  hastened  back  to  its 
secluded  retreat.  A  red-shafted  flicker  rapped  industriously  for 
awhile,  on  an  old  dead  Cottonwood,  and  then  left  for  more  produc- 
tive fields.  Hearing  the  low  whistle  of  the  cedar  bird  above  me, 
1  looked  up  and  saw  several  of  them  flying  over.  These  were  the 
first  I  had  seen  for  nearly  a  year.  In  response  to  my  call  a  flock 
of  Arkansas  finches  (Chrysomitris  psaltria)^  that 'were  flj'ing  past, 
settled  among  the  topmost  twigs  of  the  thicket,  and  silently  ej-ed 
several  purple  and  house  finches  that  occupied  similar  positions 
about  them.  These  little  beauties  are  the  last  to  greet  us  in 
summer,  and  among  the  last  to  leave  in  autumn,  which  is  quite 
unusual  in  our  summer  visitors  ;  those  coming  last  being  generally 
the  first  to  leave  and  vice  versa.  They  did  not  become  common 
here  this  season  until  the  first  of  July,  yet  I  noticed  them  last  fall 
as  late  as  the  fifth  of  November.  The  males  still  wear  their  sum- 
mer plumage,  and  appear  at  a  short  distance  as  bright  as  when 
they  first  arrived  from  the  South. 

From  the  cottouwootl  grove,  I  recognized  the  familiar  notes  of 
the  song  sparrow,  and  soon  one  of  these  appeared  in  the  edge  of  the 
thicket  near  me,  with  a  Lincoln's  finch  for  a  neighbor.  A  flock  of 
tree  sparrows  just  from  the  North,  and  a  solitarj'  chipping  spar- 
row that  had  lingered  a  few  days  behind  the  rest  of  his  tribe,  were 
also  among  the  occupants  of  the  thicket.  The  Oregon  snowbird 
too,  and  the  more  recently  described  Junco  annectens,  were  each 
represented  there  by  a  single  individual ;  and  once  I  thought  I  saw 
a  chat  among  its  branches,  but  as  I  have  not  observed  any  of  these 
birds  for  a  month,  I  was  probably  mistaken.  Then  a  flock  of  six 
or  eight  bluebirds  (Sialia  arctica),  probably  an  old  pair  with  their 
j'oung,  passed  on  their  way  southward,  and  three  or  four  Brewer's 
blackbirds  that  seemed  to  have  no  destination  in  particular  made 
a  short  halt  near  by.  Then  a  flock  of  thirty  or  forty  noisy,  cawing, 
Maximillian's  jays  settled  down  on  the  stubble-field  where  they 
remained  until  one  of  their  number,  seeing  me,  gave  a  caw,  when 
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with  a  great  racket  they  all  rose  together  like  a  flock  of  blackbirds 
and  returned  to  their  haunts  among  the  cedars  far  up  the  canon. 
For  some  time  a  pair  of  mallard  ducks  had  been  circling  about  as 
though  looking  for  a  place  to  alight,  and  finally  they  selected  a 
bend  in  the  creek  just  in  front  of  me.  Above  the  ridge  beyond 
the  creek,  a  turkey  buzzard  was  floating  listlessly  in  the  morning 
sun,  apparently  without  the  least  exertion  on  his  part.  1  watched 
him  carefully  for  several  moments  as  he  circled  about,  but  could 
not  detect  the  slightest  motion  in  his  wings. 

One  other  bird  1  saw  here  to  which  is  attached  a  good  deal  of 
interest,  the  white-necked  crow  {Corvus  cryptoleucuH).  I  have 
found  these  birds  common  along  the  base  of  the  Rocky  Mountains, 
from  Cheyenne  at  the  north,  to  Trinidad  at  the  south ;  and  from 
the  Snowy  Range,  to  a  point  thirty  miles  out  on  the  plain,  yet  Mr. 
Ridgway  writes  me  that  these  birds  "are  entirely  out  of  their 
previously  known  range."  I  strongly  suspect  that  this  bird  has 
been  mistaken  by  naturalists,  who  have  ornithologized  in  this  sec- 
tion, for  the  common  American  raven  {Corvus  carnivoms)^  since 
it  seems  to  me  impossible  that  any  one  should  remain  here  any 
length  of  time  without  seeing  it ;  still  the  Western  bluebird  {Si^Xr 
lia  Mexkana),  and  several  other  birds  which  are  equally  abundant 
here,  are  in  the  same  predicament.  The  raven  is  said  to  be  com- 
mon in  Colorado,  but  during  a  year  spent  in  collecting  in  different 
parts  of  the   territory,  I  have  seen  but  a  single  pair ! 


■     -o- 
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BY  PROF.  C.  v.  RILEY. 

In  the  "American  Entomologist"  (vol.  1,  no.  5)  an  account  was 
given  of  the  eight  true  insects,  and  of  some  other  ringed  animals 
or  articulates,  known  to  be  parasitic  on  man.  The  insects  are, 
the  head-louse  {Pediculxis  humanus  Linn.),  the  body-louse  {Pedi- 
cuius  cervicalis  Linn.),  the  crab-louse  {Pediculus  pubis  Linn.), 
the  human  bot-fly  {(Estrus  hominis  Gmelin),  the  common  flea 
{Pulex  irritans  Linn.),  the  chigoe  (Pulex  penetrans  Linn.),  the 
common  bed-bug  (Acanthia  lectularia  Linn.)  and  the  big  bed-bug 
{Conorhinus  sanguisuga  Le  C). 
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"Wie  only  mite  that  is  known  to  attack  man,  and  whose  appear 
auce  is  at  all  familiar,  is  the  itch  mite  (Acarus  scahiei  Linn.). 
We  have,  however,  in  the  southwestern  States,  two  other  mites 
which  cause  great  annoyance  from  harvest  time  till  into  October, 
to  people  who  frequent  the  rank  herbage  and  grass  in  our  forest 
openings  or  along  our  rivers.  Both  of  them  are  six-legged, 
reddish,  microscopic  specks,  and  both  are  popularly  termed 
jiggers ;  but  as  this  term  is  universally  applied  to  the  more 
dangerous  Pulex  penetrans  (a  true  flea  occurring  in  Central  Amer- 
ica but  not  in  the  United  Stales),  and  as  a  European  mite  {Leptus 
autumnalitt),  having  similar  habits  to  ours,  is  there  popularl}'  called 
••  harvest  bug,"  we  may  apply  to  our  species  the  term  "  harvest 
mites." 

Before  we  can  talk  intelligently  and  definitely  of  anything  that 
moves  or  has  a  being  upon  our  earth,  it  must  receive  some  scien- 
tific appellation.  According  to  my  friend,  A.  S.  Packard,  Jr., 
and  from  our  present  knowledge  of  the  transformation  of  mites, 
we  may  very  plausibly  conclude  that  these  six-legged  forms  are 
but  the  young  of  some  eight-legged  form  such  as  Tronibidium,  to 
which  belongs  our  common  "  red  spider."  Now  it  is  contrary'  to 
all  scientific  usage  to  name  and  describe  a  species  from  its  imma- 
ture characters ;  but  the  older  authors  not  only  described  these 
six-legged  mites  as  perfect  animals,  but  referred  the  ditferent  forms 
to  different  genera.  Therefore,  as  it  is  important  that  such  com- 
mon and  annoying  pests  should  have  a  '^  local  habitation  and  a 
name,"  and  as  they  are  so  far  only  known  in  the  six-legged  state, 
I  shall  provisionally,  and  for  the  sake  of  convenience,  name  them. 
Should  any  future  arachnologist  learn  the  true  life  historj'  of  either, 
he  may,  of  course,  recognize  or  reject  these  names  as  he  sees  fit. 

The  American  liar  cent  mite*  {Leptus  Americanns?  n,  sp,  F'lg, 
5  a).  —  This  species  is  barely  visible  with  the  naked  e^e,  moves 
readily  and  is  found  more  frequently  upon  children  than  upon 
adults.  It  lives  mostly  on  the  scalp  and  under  the  arm-pits, 
but  is  sometimes  found  on  the  other  parts  of  the  body.  It  does 
not  bury  itself  in  the  flesh,  but  simply  insinuates  the  anterior  part 
of  its  body  just  under  the  skin,  thereby  causing  intense  irritation, 
followed  by  a  little  red  pimple.     As  with  our  common  ticks,  the 

♦Color  brick-red.  slen<icr,  ovate,  the  n.-uTow,  anterior  end  bifld,  and  furni^lied  with 
etiir. converging  eetse.  Six-legged;  leg8  l.)ng.  the  front  pair  blunt  and  r«lightly  thickened 
at  tip  where  they  are  incurved  and  thickly  armed  with  htiffhair;*;  the  others  rather 
longer,  and  terminating  in  a  6tiff.  curved,  furcate  claw.    Average  length  *006  inch. 
AMEtt.  NATURALIST,  VOL.  VII.  2 
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irritation  lasts  only  irliile  the  animal  is  securing  itself,  and'its 
presence  would  afterwards  scarcely  be  noticed  but  for  the  pimple 
which  results. 

The  Irritating  Uarve/i  mite'  (Leptun  irritann,  n.  up.  Fig.  56). 
This  is  the  more  troublesome  and,  perhaps,  better  known  of  the 
two,  causing  intense  irritation  and  swelling  on  all  parts  of  the 
body,  but  more  especially  on  the  legs  and  around  the  ankles. 
Woe  betide  the  person  who,  ofter  bathing  in  the  Mississippi  any- 
where in  this  latitude,  is  lured  to  some  green  dressing-spot  of 
weeds  or  grass  !  He  may,  for  the  time,  consider  himself  fortunate 
in  getting  rid  of  mud  and  dirt,  but  he  will  afterwards  find  to  his 
sorrow  that  he  got  hold  of  something  far  more  tenacious,  in  these 
microscopic  harvest  mites.     If  he  has  obtained  a  good  supply  of 


them,  he  will,  in  a  few  hours,  begin  to  suffer  from  severe  itching, 
and  for  the  next  two  or  three  days  he  will  be  likely  to  scratch  until 
his  limbs  are  sore. 

With  the  strong  mandibles,  and  the  elbowed  mnxillce,  which  act 
like  arms,  this  mite  is  able  to  burj'  itself  completely  in  the  flesh, 
thereby  causing  a  red  swelling  with  a  pale  pustulous  centre  contain- 
ing watery  matter.  If,  in  scratching,  the  person  affected  is  fortu- 
nate enough  to  remove  the  mite  before  it  enters,  the  part  soon 
heals.  But  otherwise  the  irritation  lasts  for  two,  three  or  four 
days,  the  pustulous  centre  reappearing  as  often  as  it  is  broken. 

•Color  brlt'li.  or  bloodreil;  of  tick-like  form,  being 
(li'lrggcd.  the  legs  terminating  In  two  MIIT  tiairs; 
rer-dlllog  B  fonrth  peir  of  lega.  and  slmllarlj-  Icrmlni 
Orleai  dlatlncUy  trldautale  U  end  Inalde.    Leagth  .0 
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The  animal  itself,  on  account  of  its  minute  size,  is  seldom 
seen ;  and  the  uninitiated,  when  first  troubled  with  it,  are  often 
alarmed  at  the  symptoms  and  at  a  loss  to  account  for  them.  For- 
tunately, these  little  plagues  never  attach  to  persons  in  such  im- 
mense numbers  as  do  sometimes  young  or  so-called  "seed"  ticks ; 
but  I  have  known  cases  where,  with  irritation  and  consequent 
scratching,  the  flesh  had  the  appearance  of  being  covered  with 
ulcers ;  and  in  some  localities,  where  these  pests  most  abound, 
sulphur  is  often  sprinkled,  during  '^jigger"  season,  in  foot-gear  as 
a  protection. 

Sulphur-ointment  is  the  best  remedy  against  the  effects  of  either 
of  these  mitejs,  though  when  that  cannot  be  obtained,  saleratus 
water,  and  salt  water  will  partially  allay  the  irritation. 

The  normal  food  of  either  must,  apparently,  consist  of  the 
juices  of  plants,  and  the  love  of  blood  proves  ruinous  to  those 
individuals  who  get  a  chance  to  indulge  it.  For  unlike  the  true 
chigoe  the  female  of  which  deposits  eggs  in  the  wound  she 
makes,  these  harvest  bugs  have  no  object  of  the  kind,  and,  when 
not  killed  at  the  hands  of  those  they  torment,  they  soon  die  — 
victims  to  their  sanguinary  appetite. 


ON   THE  GENETIC   RELATIONS   OF  THE  CETACEANS 
AND  THE  METHODS  INVOLVED  IN  DISCOVERY. 

BY   THEODORE    GILL,  M.D.,  TH.D. 

In  a  "  Synopsis  of  the  Primary  Subdivisions  of  the  Cetaceans," 
published  in  1871,*  I  ventured  some  remarks  on  the  apparent  ge- 
netic relations  of  the  Cetaceans,  and  observed  that  "  between  the 
Carnivores  and  the  Cetaceans  of  the  present  age,  the  gap  does 
indeed  appear  to  be  very  great,  but  it  is  bridged  over,  to  a  very 
considerable  extent,  by  the  Zeuglodonts  of  the  Tertiary  epoch, 
....  and  from  the  Zeuglodout  stem  have  probably  descended,  in 
different  directions,  the  toothed  and  whalebone  whales ;  while  the 
former,  in  some  features,  such  as  the  general  form  of  the  skull, 
the  teeth,  etc.,  appear  to  deviate  less  from  ordinary  mammals ;  the 
latter,  in  other  respects,  but  especially  in   the  development  of 

*Proceediog8  and  Communications  Essex  Inst.,  vol.  vi,  pp.  121-126. 
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tlie  olfactory  organ  and  of  the  nasal  bones,  depart  less  than  they 
from  the  typical  forms.  It  would  therefore  seem  probable  that 
the  Thntia'te  (Toothed  whales)  have  become  differentiated,  as  now 
recognized,  little  or  not  at  all  in  advance  of  the  Myntlcete  (Whale- 
bone whales),  or  in  other  woixls  that  the  latter  are  not  offshoots 
from  the  former,  but  both  from  one  original  stock." 

Dr.  Brandt  of  St.  Petersburg,  to  whom  we  are  indebted  for  so 
many  valuable  memoirs  in  various  departments  of  zoology,  in  a 
recent  memoir  on  the  classification  of  the  Bahenoidea*  (or  Mysti- 
cete),  has  misunderstood  the  tenor  of  these  remarks,  an<l  supposing 
that  I  meant  that  the  Bala?noids  (or  Mysticete)  and  Delphinoids 
(or  Denticcte)  were  differentiated  and  developed  from  tlie  Zeuglo- 
donts  in  the  Tertiary  ejioch,  has  expressed  his  dissent  therefrom. 

Such  an  interpretation  illustrates  the  <lifllculty  of  expression  so 
that  there  shall  be  no  ambiguit}'.  In  view  of  my  real  sentiments, 
the  interpretation  in  question  struck  me  with  astonishment  on 
the  first  perusal,  and  at  the  same  time  appealed  lo  my  sense  of  the 
ludicrous.  In  season  and  perhaps  out  of  season,  in  arguments 
with  friends,  and  in  public  discourses,  I  have  insiste<l  upon  the 
inadequacy  of  the  paheontological  record,  and  the  absolute  neces- 
sity, in  view  of  our  knowledge  of  the  radical  ditferences  between 
the  various  types  of  animals,  of  extending  the  phylum  of  the 
various  existing  stocks  into  a  most  remote  but  necessaril}-  indefi- 
nite past.  I  have  even  incurred  the  censure  of  geologists  for  in- 
sisting that  the  mammals,  for  example,  must  have  been  developed 
in  a  far  earlier  epoch  than  we  have  paheontological  evidence  of, 
and  that  even  the  palaeozoic  might  not  be  too  recent  for  their  birth. 
The  absurdity  of  the  idea,  that  the  specialized  Denticetes  and  Mys- 
ticetes  of  the  Tertiary  epoch  could  have  originated  in  that  epoch 
and  from  tertiary  Zeuglodonts,  is  such  that  it  never  occurred  to 
me  that  it  could  be  entertained  by  any  scientific  evolutionist,  much 
less  attributed  to  me.  The  remark  that  the  gap  between  the  Ferae 
and  Cete  is  bridged  over  by  the  Zeuglodonts  of  the  Tertiary  epoch, 
and  that  from  the  Zeuglodont  stem  have  descended  the  recent 
whales,  certainly  does  not  legitimately  convey  that  idea,  although, 
after  consideration  of  the  passage,  I  must  confess  that  one  unac- 
quainted with  any  of  my  other  writings  might  not  be  entirely  in- 

•  IJUANDT  (Johann  Filetlrich).  Uebcr  cine  neue  Cliihsiflciition  dcr  Bnrt^niwnlc  (Balae- 
noidea)  init  lierUckitichtigunff  der  untergegaugenen  Gattungen  dortielben.  .  .  .  <BuI- 
letin  de  TAcadeinie  IiDp<5rialc  des  Scicncen  de  St.-Petcri«bourg.  t.  17,  pp.  113-124, 1872; 
also  <  Melanges  Biolugiques  tires  da  Bulletin t.  8,  pp.  S17-^33S. 
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excusable  for  wresting  such  an  interpretation  therefrom,  especially 
if  my  reference  to  their  sj^steraatic  places  of  the  extinct  typical 
Cetaceans  was  overlooked. 

Methods  involved  in  discover]/,  —  In  dealing  with  genetic  prob- 
lems, there  are  facts  and  inferences  from  facts  to  be  considered. 

As  facts,  the  Zeuglodonts  are  less  aberrant  in  structure  and 
more  related  to  the  ordinary  quadrupeds  than  are  the  existing 
Cetaceans,  and  they  are  not  living,  and  their  remains  have  onl}'' 
been  found  (or  at  least  identified)  in  the  Tertiary  epoch. 

As  other  facts,  the  Cetaceans  of  the  present  epoch  share  with 
the  Zeuglodonts  the  special  features  which  differentiate  them  as 
Cetaceans  from  other  mammals,  and  superadd  other  specialized 
characteristics. 

As  facts,  then,  the  Zeuglodonts  (only  yet  known  from  tertiary 
beds)  bridge  over  the  gap  between  the  Carnivores  (or  normal 
quadrupeds)  and  the  existing  Cetaceans,  that  is,  they  are  more 
like  the  former  than  are  the  latter. 

As  inferences  from  these  facts,  it  seems  most  probable  that  the 
known  Zeuglodonts  represent  a  stock  relatively  near  the  original 
stem  or  line  of  descent,  and  comparatively  little  differentiated  (in 
at  least  the  jaws,  teeth,  olfactory  apparatus,  members,  etc.)  from 
thfe  generalized  cetacean  progenitors  of  the  Denticetes  and  Mys- 
ticetes.  Whether  the  restricted  characters  which  might  be  applied 
to  all  the  knowu  Zeuglodonts  could  be  extended  to  those  atavan 
forms  is  questionable,  but  that  the  latter  had  the  jaws,  nasal  aper- 
tures and  teeth  attributed  to  the  suborder  in  my  article  is,  I  think, 
a  perfectly  legitimate  inference  from  the  facts  and,  therefore,  it 
may  with  confidence  be  said  that  the  Denticetes  and  the  Mysti- 
cetes  have  originated  from  the  generalized  Zeuglodont  stem  (not 
Zeuglodonts)  thus  understood. 

But  when  they  originated  is  entirely  another  question,  and  for 
the  solution  of  which  we  have  no  data.  They  —  or  one,  or  the 
other  of  them  —  may  have  become  differentiated  in  the  Cretaceous, 
or  the  Jurassic,  or  a  still  earlier  age.  I  should  probabl}'  in  the 
main  agree  with  Dr.  Brandt,  however  remote  he  might  place  the 
date  of  origin  *  and  at   least  would  have  no  direct  evidence  to 

♦Esperially  as  Dr.  Brandt  concedes  that  the  Sirenians  may  have  originated  little 
before  the  Miocene  (perhaps  before  the  Eocene),  with  the  rialitheriids  as  ^vitneft^e«^  of 
Ihe  high  dejrree  of  8pecial!zution  as  sirenians  which  the  Miocene  forms  had  already 
attained.  Genernni  Sireniorum,  ab  initio  veriMlmiliter  e  formis  inferioribus,  Rpecies 
vel  genera  quondam  Sireniorum,  non  alia  animalla  hetcrogenea  {.PuchyaermaUt),  sensim 
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sustaiii  an  opinion  one  way  or  the  other.  It  seems  very  safe, 
however,  in  view  of  the  relations  of  the  extinct  faunas  of  that 
epoch  to  those  of  our  own,  to  assume  that  it  could  not  have  been 
as  late  as  the  Cretaceous  epoch. 

On  so-called  intermediate  forms.  —  Dr.  Brandt,  in  connection 
with  the  subject  in  question,  has  taught  us  how  the  genealogical 
record  should  and  should  not  be  sought.  "  The  hypothesis  of  the 
derivation  from  earlier,  older  forms,"  says  he,  ''can  only  be  proved 
with  certainty  directly  from  palaeontology,  and  in  no  wise  from 
so-called  intermediate  forms,  which  may  have  also  originate<l  in- 
dependently, neither  can  it  be,  b}'  means  of  analogy,  indirectly 
deduced  from  isolated  facts  in  the  histor}'  of  development."* 

Here  again,  I  am  happy  to  find  that  on  the  whole  I  have  not 
been  entertaining  very  different  views  from  the  eminent  master; 
and  I  accept  the  dictum  (which  I  have  often  urged  myself)  that 
the  genealogical  line  can  only  be  proved  (in  its  details)  by  refer- 
ence to  the  actual  forms,  and  that  many  so-called  "  intermediate 
forms"  are  themselves  derivatives  from  the  same  common  progen- 
itors (at  different  removes)  as  the  more  specialized  t3^pes. 

But  if  it  is  really  meant  that  the  so-called  intermediate  forms 
do  in  no  wise  indicate  the  line  and  mode  of  descent  of  the  more 
specialized  types,  I  must  for  the  first  time  differ,  and  differ  decid- 
edly, from  my  eminent  critic.  Do  the  Prosimians  afford  no  hint  as 
to  how  the  Simians  have  originated  ?  None^  the  Ilipparions,  the 
Anchithcriids,  and  the  Palseotheriids  for  the  Horses?  Nonej 
the  Oreodonts  and  the  Anoplotheres,  for  the  Ruminants?  None^ 
the  Marsupials  and  Monotremes  for  the  mammals?  None,  the 
Dinosaurians  for  the  Birds  ?  None,  the  Dipnoans  for  the  Batra- 
chians  ?  None,  the  Marsipobranchiates  and  the  Leptocardians  for 
the  Fishes?  But  why  enumerate  more  of  the  hosts  that  crowd 
upon  the  memory  for  almost  equal  recognition  ?  If  such  interme- 
diate forms  really  give  no  clews  or  hints  as  to  how  more  special- 
ized and  aberrant  forms  may  have  originated  and  developed,  then 
indeed  are  facts  in  biology  almost  as  barren  and  inconsequential 

Bensiinqtie  procreandi  potentiam  possidentihus,  exorturtim,  origincs  itaque  ante  peri* 
odiim  miocaenam  (imo  forean  adeo  eocteuam)  transponendse  esse  videntur.— Brandt, 
Syml).  Siren.,  18C8,  p.  371. 

*  Die  Annalime  der  Ab^tammung  von  fViihem,  altem  Formcn  kann  nur  direct  auf 
palaontologit«chem  Wege  mit  Bestiinmtheit  nachgewlcsen,  keinesMregs  aiis  80gennn\iteD 
Mittclformcn,  die  auch  selbststandige  sein  kOnnen,  oder  aus  vereinzelten,  der  Ent* 
wickeliiugt^gei^chichte  entlehnten  Thatsachea  auf  dem  Wege  der  Analogic  indirekt 
abgeleitet  werden.  —  Brandt,  op.  cit.f  332. 
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for  the  evolutionist  as  for  the  believer  in  patterns   and  special 
creations. 

But  I  cannot  believe  that  Dr.  Brandt  really  means  what  he 
says :  my  familiarity  with  his  previous  works  and  train  of  thought 
forbids  such  a  belief  and  I  cannot  doubt  till  I  shall  be  authorita- 
tively undeceived,  that  his  words  simply  involve  a  too  energetic 
expression  of  dissent  from  those  (if  there  be  such)  who  would  be- 
lieve that  all  so-called  intermediate  forms  are  exactly  those  in  the 
line  of  descent  from  the  more  primitive  to  the  more  specialized 
ones.  If  this  only  is  meant,  I  still  find  myself  in  agreement  with 
Dr.  Brandt,  and  admit  that  so-called  intermediate  forms  do  not 
necessarily  prove  the  line  of  descent,  but  (if  rightly  so  called)  they 
do  furnish  all  ranges  of  indication  from  a  vague  hint  to  absolute 
proof,  according  as  they  be  more  or  less  generalized,  and  more 
or  less  allied  to  those  extinct  forms  in  the  regular  line  of  de- 
scent, and  by  which  can  alone  be  demonstrated  with  certainty, 
according  to  Dr.  Brandt,  the  lineage  of  any  form.  But  how  will  Dr. 
Brandt  avail  himself  of  palaeontology  and  identify  and  recognize, 
when  found,  those  ancestral  types?  How  approach  it  otherwise 
than  by  the  same  methods  by  which  the  ''generalized  "  and  "inter- 
mediate" characters  are  recognized?  The  great  difficulty,  indeed, 
consists  in  the  identification  of  the  forms  in  the  direct  line  of 
descent ;  and  the  exact  identification  is  practically  impossible,  but 
it  may  be  sooner  or  later  suflSciently  approximated  to  give  us  tol- 
erably satisfactory  ideas  as  to  the  origin  and  successive  differenti- 
ation of  various  types.  And  that  end  will  be  attained  by  the 
recognition  of  forms  as  successively  intermediate  as  to  structure 
and  time  of  development,  and  thus  it  will  be  exactly  by  interme- 
diate forms  (and  not  the  less  so  because  revealed  by  paheon* 
tology)  that  the  lineage  will  be  proved ! 

Toxonomic  values  of  characters,  —  Dr.  Brandt  further  contends 
that  the  teeth,  the  olfactory  organs,  and  the  nasal  bones  have  no 
determinative  value.*  And  j^et  he  gives  the  suppression  of  the 
teeth  and  the  coordinate  development  of  whalebone  as  the  sole 
distinctive  characters  of  the  whalebone  whales.  Therefore,  it  is 
evident  that  he  thinks  that  the  teeth  do  furnish  distinctive  char- 
acters.    He  recalls  the  familiar  facts  that  in  early  youth  all  Ceta- 


•*♦  Auf  (lie  ZUhne  knnn  kein  entselieidentles  Gewicht  gelegt  wertlen  . .  Dem  Geruchs- 
orgaD,  Oder  den  Nasenbeiaen  vermag  Ich  gleichfalln  kcinen  Worth  bei  dcr  Veiieitung 
der  AbstammuDg  beizulegen."—  Brandt,  op.  cit.y  332. 
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ceans  have  teoth,  while  on  the  other  hand,  not  onl}'  the  whalebone 
whales,  but  also  many  Delphinoids,  in  old  age,  are  wholly  tooth- 
less, while  others  have  only  one  or  two  teeth.  And  still  he  uses 
the  want  of  teeth  in  tlie  whalebone  whales  as  a  distinctive  char- 
acter. And  thus  I  find  myself  still  on  the  same  platform  with  Dr. 
Brandt  as  to  practice  although  he  appears  to  differ  theoretically. 

The  coordination  of  the  want  of  teeth  with  other  characters  in 
the  whalebone  whales  is  invariable  for  the  known  forms,  and  may 
therefore  be  used  as  a  diagnostic  character.  The  want  or  pres- 
ence of  teeth  per  se  is  a  character  of  little  importance  and  of 
extremely  varying  significance.  In  the  Rhytinids,  for  example,  the 
want  of  teeth  is  only  of  family  value ;  in  the  walruses,  the  hyper- 
trophy of  the  canines  and  concomitant  atrophy  or  suppression  of 
the  incisors  are  also  only  of  family  value  ;  in  the  Artiodactyle  Un- 
gulates the  want  of  (upper)  incisors  indicates  less  than  subordinal 
distinction  for  one  group  (Ruminants)  and  in  another  case  (Pha- 
cochocrids)  scarcely  specific  distinction  !  But  when  the  teeth  are 
developed,  their  structure  and  relati(ms  do  afford  hints,  and  most 
suggestive  ones,  and  the  significance  of  similarity  is  more  than 
in  ratio  to  the  continuing  agreement  of  teeth  of  increasingly  com- 
plicated structure. 

As  to  the  jaws  and  the  teeth,  as  well  as  other  parts,  thej'  are,  it 
seems  to  me,  as  matter  of  fact,  more  similar  in  the  Zeuglodonts  to 
those  of  ordinary  mammals  than  are  those  of  the  Denticctes  or 
the  Mysticetes,  and  they  are  at  the  same  time  coordinated  with 
other  characters  less  aberrant;  in  other  words,  they  are  in  all 
essential  respects  more  similar  to  the  ordinary  mammals  than  are 
the  existing  Cetaceans  and,  therefore,  to  use  the  favorite  expres- 
sion of  Dr.  Brandt,  uhi  pluruna  nitent^  they  are,  inferentially, 
more  nearly  allied  to  and  less  divergent  from  the  ancestral  stem. 
If,  however,  it  is  denied*  that  they  are  more  similar,  I  will  only 
reply  that  I  prefer  to  rely  upon  the  evidence  of  my  senses,  and 

♦  Nil-lit  l»lo8  die  Schtidel  dor  llaricnwule^  sondeni  niich  <iio  der  DtJphinhten  erscheincn 
nach  lueiner  Ansirht  ira  Verglci<!li  niit  <lon  Schiideln  der  LMnd^au^etlliere  ;uif  eipen- 
tliiimlielie  \Veit»e  ziemlich  glHch  nuomnl  und  bilden  zwei  fiir  <len  Aiifenthalt  ini  hoiien 
Meere  geeignete  und  dazu  durch  Naturgesvtz  bestininite,  selbhtf-tiindige  Scliadcltyi'en, 
denen  bicli  als  driller  gleichwerthij/er.  zu  den  Phocaceen  hiuneigcnder  Schiideltypus^ 
der  der  Zcuylodonten  ansehlictst— BRANDT,  oj).  cit.,  331. 

This  pa>rtage  is  apropos  of  my  remarks  respecting  the  intermediate  character  of  Uie 
ZeuglodonU  4iiote<l  in  the  introduction  to  this  article.  The  only  comment  ]  t-hall  ven> 
ture  ehrill  be  in  the  form  of  a  question.  If  the  Zeuglodonts  incline  toward^  the  Phocacea 
in  their  skull,  why  are  they  not  to  that  extent  (less  their  own  deviation  fk-om  the  direct 
lineage)  intermediate  between  the  recent  w  hules  and  the  Phocacea  ? 


THE  GENETIC  RELATIONS  OF  THE  CETACEANS.         25 

even  if  the  facts  do  not  appeal  to  the  senses  of  another  in  like 
manner,  still  do  I  prefer  to  tnist  to  my  own. 

Inferences  respecting  genetic  relations, — The  question  having  been 
raised  as  to  the  comparative  degrees  of  differentyition  of  the  ceta- 
ceous types,  it  may  be  well  to  pursue  it  further. 

Zeuglodonts.  As  already  observed,  the  Zeuglodonts,  in  the 
form  and  structute  of  the  jaws,  the  character  of  the  teeth  (molars 
double-rooted  in  part),  the  presence  of  the  typical  (Educabilian) 
number  of  teeth  in  the  intermaxillary  bones,  the  more  or  less 
anterior  position  of  the  nostrils,  the  contour  of  the  skull  and 
general  relations  of  its  constituent  elements,  and  in  fact  almost 
all  the  known  parts  of  their  organization,  differ  much  less  from 
the  ordinary  mammals  than  do  any  of  the  existing  Cetaceans. 
They  are  therefore  the  most  generalized  or  the  least  specialized 
Cetaceans  known  ;  these  are  simple  facts  which  appeal  to  the  senses. 
As  inferences,  the  forms  so  distinguished  represent,  better  than 
any  other  Cetaceans,  tlie  primitive  ones  from  which  the}',  as  well  as 
the  latter,  have  descended.  None  of  the  known  Zeuglodonts  can, 
indeed,  be  the  progenitors  of  the  modern  Cetaceans,  since  types 
closely  related  to  the  latter  are  associated  with  them  in  tertiary 
strata,  and  the  known  Zeuglodonts  may  have  become  much  differ- 
entiated (possibly  even  more  than  the  modern  Cetaceans),  in  some 
minor  points,  from  the  primitive  forms,  but  that  they  are,  as  a 
whole  and  in  all  essential  features,  more  like  (and  therefore  more 
allied  to)  those  ancestral  types  can  scarcely  be  doubted,  me  judice. 
Therefore  those  Zeuglodonts  may  appropriatel}^  be  regarded  as  the 
nearest  known  representatives  of  the  Protocetacean  types,  as  quasi- 
intermediate  forms  between  the  quadruped  m'ammals  and  the  more 
specialized  Cetaceans,  and  in  a  genealogical  s^'stem  must  be  repre- 
sented as  the  nearest  of  kin  to  the  prototypes  of  the  order. 

But  even  the  few  forms  of  Zeuglodonts  known  differ  in  degrees 
of  differentiation  from  the  normal  mammals,  and  must  be  so  repre- 
sented, the  Basilosanriids  representing  a  more*  generalized  and 
the  Cynorcids  a  more  specialized  type. 

Mysticetcs.  It  seems  more  probable  that  the  agreement  of  the 
Mysticetes  and  Denticetes  in  the  attenuated  intermaxillaries, 
the  anterior  nostrils,  pectoral  members,  etc.,  should  be  the  result 
of  inheritance  than  of  independent  assumption,  and  therefore  that 
they  have  developed  from  forms  thus  differentiated  from  the  primi- 
tive Zeuglodont  stem. 
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As  to  the  forms  most  generalized,  serious  doubts  may  be  enter- 
tained. The  Denticetes  have  almost  universally  been  considered 
as  entitled  to  that  rank,  and  if  the  form  of  the  jaws  and  the 
teeth  are  alone  considered,  such  would  seem  to  be  undoubtedly 
the  correct  view.  But  in  other  respects  (such  e.  g,  as  the  rela- 
tions of  the  bones  aronnd  the  calvarium,  the  frontals,  the  posterior 
portion  of  the  maxillaries,  the  development  of  the  lachrymal,  the 
less  atrophy  of  the  pelvis,  the  rudimentary  hind  limbs)  the  Mys- 
ticetes  appear  to  me  to  be  the  most  generalized,  and,  although  the 
evidence  may  be  vague  and  inconclusive,  1  may  be  permitted,  till 
contrary  evidence  supervenes,  to  represent  such  apparent  proba- 
bility in  a  genealogical  S3'stem.  Of  the  two  families  {Balatnop- 
teridcp.  and  Balcenidce)  known,  the  Balaenids  appear  to  have  super- 
added to  the  Mysticete  type  the  most  specialized  feature  and  most 
generalized  characters,  such,  for  example,  as  the  orbital  prolonga- 
tions of  the  frontal  bones,  the  reduced  coronoid  processes  of  the 
lower  jaw,  etc. 

Denticetes.  Respecting  the  families  of  Denticetes  the  evidence 
is  also  vague,  but  hints  are  furnished  by  various  structural  char- 
acters. These  may  be  illusive,  but  in  default  of  evidence  to  the  , 
contrary,  and  until  superseded,  may  be  followed.  It  may  be  that 
other  parts  would  furnish  conflicting  testimony,  that  there  may  be 
an  unusual  persistence  of  primitive  characters  in  some  regions, 
while  in  some  others  the  structure  has  been  much  modified,  and  it 
is  even  not  impossible  that  there  may  have  been  a  reversion  to 
ancestral  characteristics  in  certain  parts,  but  until  such  devia- 
tions are  proved,  it  seems  most  in  accord  with  sound  philosophy 
to  take  provisionally,  and  in  default  of  other,  the  prima  facie 
evidence  offered.  With  these  remarks,  the  succession  of  the  vari- 
ous families  of  Denticetes  may  be  sought. 

In  the  first  place,  two  forms  present  themselves,  each  of  which 
presents  claims  for  the  nearest  representation  of  the  ancestral  line 
— the  Iniids  and  the  Ziphiids.  The  Iniids,  and  their  near  relatives 
the  Platanistids,  oflcr  in  their  comparatively  long  neck  and  free 
vertebrce  testimony  in  favor  of  such  title,  while  the  Ziphiids,  in 
the  development  and  continued  independence  of  the  lachr3^mal 
bones,  produce  theirs.  And  it  seems  very  much  more  credible 
that  these  characters  should  have  been  inherited  without  fault 
than  that  they  should  have  been  the  result  of  reversion  after  once 
having  been  lost,  especially  as  there  appear  to  be  no  offsets  to  such 
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characters,  and  the  rest  of  the  organization  is  not  in  disaccord 
with  those  evidences  of  generalization. 

On  the  whole,  it  appears  to  me  that  the  long-necked  Cetaceans 
represented  by  the  living  Iniids  and  Platanistids  and  in  greater 
number  by  various  forms  in  the  Tertiary  epoch  are  best  entitled  to 
the  first  rank.  Whether  of  those,  the  Iniids  or  the  Platanistids 
are  the  first  is  equally  uncertain,  but  as  the  latter  are  certainly  in 
some  respects  the  most  specialized,  to  the  Iniids  may  be  conceded 
the  rank  provisionally. 

Probabl}^  as  more  differentiated  offshoots  from  the  same  secon- 
dary stem  as  the  Iniids  and  the  Platanistids,  may  be  considered 
the  Delphinids,  of  which  the  Pontoporiinse  doubtless  represent  the 
most  generalized  form. 

Recommencing  with  the  other  secondary  stem,  apparently  the 
Ziphiids  represent  the  oldest  rank,  and  the  Physeterids  are  the  re- 
sults of  an  offshoot  from  the  same  lineage. 

I  have  thus  endeavored  to  present  my  views,  and  I  trust  that 
the  language  I  have  employed  may  prevent  me  from  being  mis- 
understood to  mean  that  any  one  of  the  known  specialized  forms 
is  derived  from  another  of  the  known  specialized  forms.  I  have 
simply  essayed  to  indicate  what  now  appear  to  me  to  be  the  prox- 
imate relations  of  the  several  forms,  and  respectively  the  more 
generalized  of  the  approximated  groups.  The  following  table  may 
more  vividly  convey  my  views  ;  in  each  case,  the  left  branch  indi- 
cates the  supposed  most  generalized  and  the  quasi-oldest  form : 
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I  shall  only  a<M  that  I  have  no  intouse  convictions  of  the  cor- 
rectness of  this  representation,  anil  regard  it  as  simply  provis- 
ional and  subject  to  the  modifications  which  the  accntnulating 
testimony  now  being  so  rapidly  wrested  from  the  living  and  the 
dead  may  necessitate.  I  do  believe,  however,  that  it  is  not  in 
opposition  to  the  data  which  have  up  to  the  present  time  been 
collected  and  tabulated.  The  advantages  of  such  tables,  in  bring- 
ing into  sj'uoptical  form  and  impressing  upon  the  mind  the  vari- 
ous degrees  of  relationship  and  subordination  of  the  respective 
subdivisions  of  a  group,  appear  to  me  to  be  equally  obvious 
(although  not  equally  pregnant  with  meaning),  whether  we  are 
evolutionists  or  patternists. 

Bemarks  on  Dr,  BramlCs  classijicatfon, — A  few  words  on  no- 
menclature and  on  the  subfamilies  of  Mvsticetes  mav  be  advis- 
able. 

Dr.  Brandt*  implies  censures,  by  an  exclamation  mark  (  !),  on 
the  name  Mysticete,  and  the  inference  conveyed  thereby,  and  by 
his  language,  would  be  that  I  was  responsible  for  the  introduction 
of  the  name.  As  to  the  name  itself,  I  perfectly  agree  with  Dr. 
Brandt  that  it  is  objectionable  and  I  hesitated  sometime  before 
adopting  it.  It  was,  however,  the  lirst  introduced  (by  Gray,  in 
8G4t)  ttnd  for  that  reason  and  that  alone,  1  have  employed  it. 
It  seems  strange  that  Dr.  Brandt  shouhl  have  been  ignorant  of 
this  previous  introduction,  as  he  has  referred  to  Gray's  works  in 
his  memoir.  I  adopt  very  many  names  tliat  are  objectionable  to 
me,  recognizing  as  I  do  the  inexorable  demands  of  priority.^  nor 
do  I  consider  it  necessary  to  protest  against  every  inapt  or  un- 
grammatical  name  thus  adopted,  or  found  in  the  works  of  others, 
such,  for  example,  as  Kuphohalania  and  others  adopted  by  Dr. 
Brandt.  § 

As  to  the  subfamilies.  Dr.  Brandt  has  suppressed  those  admitted 
by  myself  and  others  among  the  Bakenopterids  adding,  however, 

•  Eine  Uritto,  ncneste.  von  Th.  Gill  vorgcs<*hlagi.»nc. Cl.isftillcatlon  dcr  Bartenwalc,  die 
er  Mysticete  (.')  nennt,  etc.-    Brumlt.  Mol.  biul.,  viii.  317. 

fGray,  Proc.  Zool.  St)c.  18(U.  p.  liW.  It  in  true  that  nrif»!»on  had  before  called  the 
same  group  CrUtcea  etlmtnla,  and  Wagner.  Cctacva  ethntotaf  but  neither  of  tliose  names 
fiilfllled  the  requisites  of  nomenclature. 

X  Lest  I  nia}'  be  here,  too,  mi^under8tood.  I  add  that  I  Kimply  recognize  the  rule  ot 
priority  becau.-e  of  the  advantage  afforded  an  a  basi**  for  unifonnity  of  nomenclature, 
and  am  not  influenced  iu  the  slightest  degi*ee  by  any  conniderations  of  "honor"  or 
**  justice"  to  nomenclatorn. 

§  Cetotherium,  Cetotheriopiis,  etc.,  are  employed  in  the  same  memoir  by  Dr.  Brandt. 
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two  for  extinct  tj^pes,  Cetotheriince  and  Cetotheriopshice,  But  while 
suppressing  the  subfamilies,  he  has  retained  the  characters,  the 
want  of  which  induced  me  to  frame  one  of  them,  in  the  diagnosis 
of  the  family  itself.  In  other  words,  the  subfamily  Agaphe- 
linse  was  named  for  forms  of  Baleenopterids  distinguished  by  the 
absence  of  pectoral  folds  and  of  a  dorsal  fin,  yet  Dr.  Brandt, 
while  suppressing  it  as  nnworthy  of  subfamily  distinction,  con- 
siders the  development  of  such  folds  and  of  a  dorsal  fin  as  family 
characters.*  The  development  or  not  of  the  folds  and  fin  is 
certainly  not  of  family  value  and  should  therefore  be  eliminated 
from  the  definition  of  the  famil}',  as  it  misleads  both  as  to  the 
prevalence  of  tlie  characters  and  their  value,  and  at  the  same 
time  diverts  the  identifier  from  the  path.  AVhether  the  characters 
are  of  subfamily  value  is  another  question,  and  one  which  need 
not  be  discussed  here. 

In  conclusion,  it  appears  that  I  share  the  opinions  of  Dr.  Brandt 
on  most  of  the  questions  discussed,  and  I  am  hnppy  to  find  that 
1  can  enroll  myself  under  the  banner  of  so  able  a  leader;  and  I 
decidedly  protest  against  being  held  responsible  for  views  which 
I  am  as  willing  to  oppose  as  he.  As  to  the  other  points  in 
which  we  appear  to  dilfer,  I  am  fain  to  believe  that  it  is  due  to  the 
use  of  language  more  comprehensive  than  was  meant  by  Dr.  Brandt, 
and  with  the  disposition  to  exercise  that  allowance  for  aml)iguity 
which  I  would  wish  to  have  practised  in  respect  to  myself,  prefer 
to  surmise  his  real  views  from  the  general  tenor  of  his  works  and 
thought,  than  to  accept  his  exact  phraseology. 
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ARCii.iiOLOoiCAL  Collections  in  Amkkica. — The  recent  report f 
by  Prof.  J.  Wyman  on  the  specimens  received  by  the  Peabody 
Museum  in  Cambridge  is  a  most  instructive  document,  as  it  not 
only  gives  a  list  of  the  additions  made  to  the  Museum  during  the 
vear  but  also  contains  much  interesting  information    relating  to 


*Pe('tuA  et  abdomen  sulcii*  loiigitiidinnlibu.s  exnrnta.  Pinna  (lor^alin  ))erfecta  vol 
luhcrculo  repra?«<entat.i.  —  IJrandt,  Mel.  IJiol   viii,  320;  see  also  p.  321. 

t  Fifth  Annual  llcport  of  the  Trui^teen  of  the  Peabody  Museum  ol  American  Archirol- 
ogy  and  Ethnology.  Presented  to  the  President  and  Fellows  of  Harvard  College,  May 
L5,  I87'i.    Hvo  pamphlet,  pp.  35.    Boston,  1872. 
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the  specimens  received ;  combining  many  notes  by  the  eminent 
curator  of  the  museum,  suggested  while  comparing  and  arranging 
the  immense  collection  which  has  been  gathered  by  the  careful 
management  of  Prof.  W^'man  and  the  other  trustees  of  the  nmseum. 
When  the  building  fund  shall  have  accumulated  to  an  amount 
sufficient  to  enable  the  trustees  to  erect  a  proper  building  in  which 
to  exhibit  the  treasures  in  their  charge,  there  will  be  opened  a 
museum  of  archicology  and  ethnology  that  will  have  but  few  rivals 
in  size  and  excellence.  The  foresight  exhibited  by  the  trustees, 
in  obtaining  the  large  and  valuable  foreign  collections  ^s  they  have 
been  offered  for  sale,  has*  secured  the  means  of  direct  comparison 
of  the  relics  of  the  prehistoric  races  of  the  old  world  with  those  of 
the  new.  Prof.  W^-man  remarks,  when  speaking  of  the  Clement 
collection,  the  balance  of  which  was  received  during  the  past  year : 

"The  Museum  may  be  considered  fortunate  in  its  acquisitions 
pertaining  to  European  Archicology.  With  that  of  Clement  from 
the  Swiss  lakes,  that  given  by  the  Museum  of  Comparative  Zool- 
ogy from  the  same  source,  and  to  be  mentioned  further  on,  that  of 
de  Mortillet  from  France,  Switzerland  and  the  Italian  lakes,  with 
the  admirable  and  very  complete  collections  by  Wilmot  J.  Rose 
from  Denmark,  Sclileswig  and  IIolstein,and  with  that  of  Claus  from 
the  same  countries,  we  now  possess  good  means  for  the  study 
of  European  Archieology,  and  for  the  comparison  of  the  imple- 
ments and  objects  belonging  to  the  early  age  of  man  in  Europe, 
with  the  analogous  ones  of  the  new  world.  In  view  of  the  fact 
that  there  exists  a  large  demand  for  archajological  objects  in  the 
principal  museums  of  Europe,  that  the  Danish  government  pro- 
hibits the  exportation  of  such,  that  the  ancient  dwelling  places  on 
the  Swiss  and  Italian  lakes,  as  also  the  caves  and  rock  shelters  of 
France,  have  been  largely  explored,  and  mail}*  of  them  exhausted, 
it  is  hardly  probable  that  opportunities  for  obtaining  collections, 
such  as  those  above  referred  to,  wil!  be  again  offered  to  us." 

In  regard  to  the  collections  from  America  the  trustees  have  been 
equally  active  and  have  received  many  valuable  additions,  espe- 
cially from  the  labors  of  Rev.  E.  O.  Dunning  in  East  Tennessee, 
and  thoee  of  the  curator  himself  in  Florida,  beside  the  direct  dona- 
tion of  many  specimens  from  various  parts  of  the  country,  includ- 
ing over  eight  hundred  specimens  from  New  Jersey  presented  by 
Dr.  C.  C.  Abbott,  who  lias  also  done  so  much  for  the  archaeological 
department  of  the  Academy  at  Salem. 

In  his  remarks  on  the  Clement  collection.  Prof.  Wyman  makes 
many  allusions  to  the  similarity  of  the  specimens  with  those  from 
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this  country,  and  when  mentioning  the  great  numbers  of  antlers  of 
deer  and  the  implements  made  from  them,  states : 

"It  is  worthy  of  notice  that  in  this  collection  a  large  part  of  all 
the  antlers  in  which  the  base  remains,  were  not  such  as  came  from 
animals  killed  in  the  chase,  but  such  as  had  been  dropped  at  the 
period  when  they  were  annually  shed,  as  appears  from  the  peculiar 
surface  of  the  bone  on  the  line  of  separation  due  to  absorption. 
The  horns  of  the  deer  seem  to  have  been  as  great  a  mine  of  ma^ 
terial  to  the  lake  dwellers  for  the  manufacture  of  useful  articles, 
as  flint  to  the  ancient  inhabitants  of  Denmark,  stone  to  the  North 
American  Indians,  or  bone  to  the  Esquimaux  and  the  natives  of 
the  northwest  coast  of  America." 

To  show  that  similar  results  are  attained  generally  by  similar 
means,  we  quote  a  few  lines  on  the  drilled  stones  from  the  Clement 
collection : 

"The  method  of  drilling  is  well  illustrated  in  a  variet}''  of  in- 
stances^ some  showing  the  action  of  a  solid,  and  others  of  a  hollow 
rotary  drill.  Some  of  the  last  were  not  finished,  .but  broken 
perhaps  in  the  act  of  making,  and  the  place  from  which  the  core 
was  detached  is  quite  obvious.  A  few  of  the  cores  are  preserved. 
We  thus  have,  as  Mr.  Rau  has  pointed  out,  processes  of  drilling 
parallel  to  those  used  by  the  Indians  of  this  continent." 

We  may  add  that  in  the  Academy  collection  there  is  a  speci- 
men received  from  New  York,  which  shows  the  core  about  a  quar- 
ter of  an  inch  high  standing  up  from  the  bottom  of  a  hole  that 
had  evidently  been  drilled  for  two  or  three  inches  by  a  hollow  drill 
before  the  specimen  had  from  some  cause  been  broken. 

The  letter  of  Mr.  Dunning  relating  to  his  explorations  in  Ten- 
nessee and  the  account  given  by  Prof.  Wyman  of  the  specimens 
collected  are  of  great  interest  to  the  students  of  American  archce- 
ology,  and  correspond  in  several  respects  with  the  account  given 
by  Dr.  Jones  in  a  former  number  of  this  journal.  Among  the  most 
interesting  relics  found  in  the  Tennessee  mounds  were  a  number 
of  carved  shells  which  Prof.  Wyman  describes  in  his  report,  of 
which  we  hope  to  be  able  to  give  figures  in  a  future  number. 

As  an  instance  of  the  acute  examination  which  fhe  curatcft*  gives 
to  the  specimens  that  come  under  his  charge,  we  quote  the  following 
remarks  on  pottery  ornamentation  : 

"  A  large  proiK)rtion  of  all  the  vessels  as  well  as  fragments  are 
in  one  way  or  another  marked  with  the  impressions  of  twisted 
cords.  Similar  markings  have  been  observed  on  pottery  from  very 
distant  parts  of  the  United  States,  and  have  been  observed  on  the 
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(varthon  vessels  of  the  prehistoric  period  of  the  old  worhl.  We 
have  speeiineiis  from  Maine,  Miwsiiehusetts,  Missouri,  Illinois, 
Ohio,  Tennessee  and  Flori<hi.  It  is  an  interesting  fact  that,  while 
every  trace  of  the  cords  and  woven  textures  made  by  the  mound- 
builders  has  perisiied,  we  have  impressions  or  casts  of  the  first  left 
with  sulllcient  distinctness  on  tlieir  earthen  vessels  to  <letermine 
the  style  of  twisting  and  the  number  of  strands,  and  of  the  second 
to  ascertain,  in  some  cases,  at  least,  the  manner  in  which  the  cords 
were  interwoven.  By  means  described  further  on,  the  exact  struc- 
ture of  the  impressing  surface  has  been  reproduced.  The  cx|}iana- 
tion  usually  given  of  these  markings  is  that  the  vessels  have  been 
moulded  in  a  net,  which  was  used  to  support  the  soft  clay  while 
the  process  of  manufacture  was  going  on.  That  vessels,  especially 
larger  ones,  were  moulded  in  baskets,  and  these  destroyed  in  the 
•  burning,  there  is  an  abundance  of  evidence,  as  set  forth  in  Mr. 
Rau's  interesting  paper  on  the  potter^'  making  of  the  North  Amer- 
ican Indians  in  the  Smithsonian  Report  for  1«GG.  This  is  a  point 
about  which  there  is  scarcely  any  liability  to  error.  But  there 
is  a  great  difference  between  moulding  a  vase  in  a  lirm  and  steady 
structure  lil\e  a  basket,  and  a  yielding,  flexible  one,  like  a  net. 
None  of  the  si)ecimens  we  have  thus  far  received  show  that  a 
net,  if  hy  net  is  understood  a  structure  formed  of  meshes  made  by 
knotted  cord,  was  used  in  moulding  a  vessel,  for  no  impression 
of  a  knot  is  to  be  found  anywhere.  It  would  have  been  if  any 
existed,  as  we  have  shown  exjieri mentally.  The  impressions  arc, 
in  all  cases,  either  of  a  imven  texture  or  else  of  cords  neither  knot- 
ted nor  woven  but  probably  wound  about  some  body,  and  in  this 
form  used  as  a  stamp.  By  making  casts  of  the  surface  of  the  cord- 
marked  vessels  with  gutta  percha,  we  have  reproduced  the  original 
details  of  the  impressing  surface,  which  show  very  clearly  the 
above  ditlerences.  The  textures  are  of  two  kinds,  one  with  and 
the  other  without  open  meshes.  The  first  are  formed  by  a  series 
of  parallel  cords  or  warps,  intersected  b}'  a  seccnid  series  of  par- 
allel cords  crossing  the  first  at  right  angles,  but  including  one  of 
these  in  every  twist  of  its  strands.  The  laborious  process  was 
therefore  required  of  passing  the  two  strands  of  which  the  second 
cord  is  made  above  and  below  the  first  cord,  and  then  twisting 
them  before  passing  to  the  next.  The  texture  with  closed  meshes 
is  handsomely  woven,  and  in  one  instance  of  threads  not  exceeding 
a  thirtieth  of  an  inch  in  diameter.  Unfortunately,  none  of  the 
vessels  bearing  markings  of  a  woven  texture  are  entire,  so  that  it 
is  impossible  to  ascertain  whether  the  impressions  are  distributed 
in  a  uniform  manner  over  the  whole  surface.  It  seems  incredible 
that  even  an  Indian  would  be  so  prodigal  of  time  and  labor  as  to 
make  the  necessary  quantity  of  well  twisted  cord  or  thread,  and 
weave  it  into  shape  for  the  mere  purpose  of  serving  as  a  mould, 
which  must  be  destroyed  in  the  making  of  a  single  copy.  It  must 
be  remembered  that  the  vessels  are  all  made  with  bodies  more  or 
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less  bulging  or  spherical,  and  that  in  consequence,  if  formed  in  a 
mould,  this  must  either  be  made  in  sections  capable  of  being  sepa- 
rated, or  else  it  must  be  destroyed  either  by  cutting  or,  as  is  more 
commonly  supposed,  by  burning,  before  the  copy  could  be  removed. 
There  appear  to  be  no  traces  of  sections,  and  the  impressions 
show  no  signs  of  a  mould  adapted  to  removal.     Possibly  tlie  ves- 
sels thus  ornamented  were  intended  only  for  special  purposes,  as 
for  religious  ceremonies  or  the  use  of  chiefs,  and  were  not  made  in 
very  large  numbers,  and  so  an  unusual  amount  of  labor  might 
be  accounted  for.     The  second  form  of  cord  marked  pottery  is 
more  common,  and  is  very  easily  understood.      The  cords  were 
arranged  for  the  most  part  parallel  to  each  other,  and  not  con- 
nected either  by  weaving  or  knotting.     We  have  reproduced  such 
impressions  b}-  winding  a  cord  around  a  stick,  and  pressing  this 
against  the  surface  of  the  cla}',  stamping  only  a  limited  surface  at 
one  time.     In  order  to  cover  the  whole  surface  in  this  wa}'  it  would 
be  a  matter  of  necessity  that  adjoining  impressions  would  interfere 
with  each  other  more  or  less,  which  they  actually  do  on  the  surface 
of  the  vessel,  one  set  partially  obliterating  another.     Such  impres- 
sions must  therefore  be  regarded  as  finishing  touches  after  the 
vessel  was  formed  rather  than  as  casts  of  a  mould  in  which  they 
were  supposed  to  be  made.    This  view  is  sustained  by  the  fact  that 
they  often  extend  on  to  the  handles,  which  are  never  added  until 
the  body  of  the  vase  is  completed,  and  also  by  the  fact  that  some 
of  the  impressions  are  but  faintly  made,  as  if  the  clay  had  already 
become  somewhat  hardened  before  the  cords  were  applied.    In  one 
case  the  impressions  were  such  as  would  be  made  b}'  a  ball  of 
loosely  wound  cord,  rolled  over  the  surface.     We  are  unable  to 
say  whether  such  markings  had  more  than  an  ornamental  signifi- 
cation, but  it  is  worth}'  of  notice  that  they  were  so  largely  used  in 
widel}^  different  parts  of  the  country.    We  saw  similar  markings  on 
a  vase  in  the  Museum  at  Berlin,  marked  as  to  its  origiu  unbekannt^ 
unknown,  in  which  the  cord  marks  were  arranged  in  a  few  hori- 
zontal circles  and  vertical  lines,  obviously  taking  the  place  of  the 
ornamental  lines  usually  traced  with  a  pointed  instnnnent.     Sir 
John  Lubbock  mentions  the  existence  of  vases  from  ancient  mounds 
in  Scotland,  ornamented  with  impressions  from  twisted  thongs,  and 
further  states  that  in  the  stone  age  'the  most  elegant  ornaments 
of  their  vases  are  impressious  of  the  finger  nail,  or  of  a  cord  wound 
round  the  soft  clay.'     Smith.  Kep.,  l«G2,p.  320.     In  view  of  these 
facts  the  question  arises  whether  the  impressions  of  the  finer  woven 
fabrics  may  not  have  been  also  merely  ornamental  markings  added 
after  the  vase  was  completed,  and  not  impressions  of  a  mould  in 
which  they  were  formed." 

In  recording  the  collection  made  by  Mr.  Dunning  from  the 
burial  caves  in  Tennessee,  first  noticed  by  Dr.  Jones  in  the  Natu- 
ralist, Prof.  Wyman  says : 

AMEU.  NATURALIST,  VOL.  VII.  3 
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"  A  second  cave  is  situated  near  the  mouth  of  the  Bi«:  Pidjjeon 
River,  not  far  from  Newport,  in  Cocke  County.  As  described  by 
Mr.  Dunning,  '  it  is  about  eighty  feet  above  the  water,  and  reached 
only  by  a  steep  rocky  path  called  Devil's  Gap.  The  tomb  was 
found  about  two  feet  below  the  floor  of  the  cave,  covered  with  an 
artificial  layer  of  clay  about  six  inches  in  thickness,  by  which  the 
joinings  of  the  stone  were  completely  closed.  It  was  five  feet  long, 
two  high  and  three  and  a  half  broad,  and  built  of  unhewn  stones, 
fragments  of  the  outcropping  limestone  ridge  near  by.  The  body 
was  placed  in  a  crouching  position.  Charcoal  and  ashes  were  pres- 
ent, indicating  that  fire  had  been  kindled  near  the  tomb.  The  only 
relics  found  buried  with  the  skeleton  were  about  five  pounds  of 
disks  made  from  some  large  marine  shell  from  an  inch  to  an  inch 
and  a  half  in  diameter,  and  perforated  in  the  middle.*  The  skeleton 
found  in  this  stone  tomb,  as  appears  from  the  imperfect  ossifica- 
tion of  the  bones,  was  that  of  an  individual  not  quite  adult,  having 
a  height  of  nearly  six  feet,  but  with  bones  of  rather  slender  make. 
The  tibiai  are  somewhat  flattened,  and  the  fore  arms  are  much 
lengthened,  in  proportion  to  the  upper  arm,  the  radius  being  0-81 
and  the  ulna  0*87  of  the  length  of  the  humerus.  The  cranium  was 
not  quite  perfect,  but  sufliciently  so  to  determine  its  principal  pro- 
portions. The  most  marked  feature,  and  this  is  very  striking,  is 
the  extreme  artificial  flattening  of  the  occiput,  and  the  consequent 
increase  of  the  diameter  of  the  head  from  side  to  side,  so  that  the 
breadth  somewhat  exceeded  the  length,  a  degree  of  distortion  not 
often  met  with  even  in  the  extreme  cases  among  the  Peruvians. 
In  many  of  the  North  American  Indian  tril)es  a  comparatively 
slight  amount  of  distortion  is  often  met  with,  but  among  a  few 
it  was  carried  to  an  extreme  condition,  as  in  the  Natchez,  as 
recorded  by  Adair  and  Bartram,  and  more  recentl}'  by  Morton  ; 
among  the  Choctaws  and  Waxsaws,  according  to  Lawson,  and 
among  the  Catawbas,^  according  to  Morton." 

It  is  interesting  to  know  that  we  have  the  flattened  form  of 
head  in  the  ancient  race  of  Tennessee  as  well  as  the  natural  form, 
for  in  a  skull  which  Dr.  Jones  obtained  from  East  Tennessee, 
of  which  we  have  a  photograph  in  the  Academy  collection,  the 
high  forehead  is  a  marked  feature,  and  it  seems  now  to  be  a  fact 
beyond  disi)ute  that  both  forms  of  crania,  as  expressed  by  the 
terms  of  high  and  low  foreheads,  are  common  throughout  the  whole 
mound  region  of  the  United  States,  indicating  a  great  similarity 
with  the  ancient  races  in  Central  and  South  America. 

The  third  section  of  this  interesting  report  contains  an  account  of 
Prof.  Wj'man's  own  explorations  in  Florida.  The  care  with  which 
the  professor  renewed  his  examination  of  the  shell  heaps  he  had 
formerly  so  faithfully  explored  is  most  valuable  in  giving  unques- 
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tionable  data  to  other  explorers.  We  have  not  space  now  to  quote 
from  this  part  of  the  report  except  so  far  as  relates  to  the  age  of 
the  mound  at  Silver  Spring,  a  large  shell  heap  of  from  two  to 
twenty  feet  in  height  and  said  to  cover  an  area  of  about  twenty 
acres.  This  heap  is  made  up  almost  entirely  of  the  small  fresh 
water  shells  of  the  genera  Ampullaria  and  Paludina,  and,  as  Pi'of. 
Wyman  remarks,  it  seems  incredible  to  conceive  that  such  vast 
numbers  of  small  shells  could  have  been  brought  together  b}' 
man  from  the  waters  about,  and  the  immense  size  of  the  mound 
must  be  regarded  as  the  work  of  many  years  and  probably  of 
centuries. 

"  There  is  to  be  seen  at  Silver  Spring  a  grove  of  live  oaks,  a 
few  survivors  of  a  race  of  giants  once  common  in  the  forests 
near  the  river,  and  to  which  n)y  attention  was  called  by  my 
friend  G.  A.  Feabody,  Esq.  Six  of  these  at  live  feet  from  the 
ground  measured  as  follows :  one  thirteen  feet,  three  fifteen,  one 
nineteen,  and  one  between  twent^'-six  and  twenty-seven  feet  in 
circumference.  This  last  has  been  partially  destroyed  by  tire,  an 
act  of  vandalism  committed  for  the  purpose  of  collecting  the  moss 
hanging  from  its  branches.  The  circumference  was  estimated 
from  one-half  of  the  trunk,  all  that  now  remains,  but  agrees 
closely  with  measurements  made  several  years  before  by  Mr. 
Peabody,  when  the  trunk  was  still  whole.  These  trees  arc  not  on 
the  highest  part  of  the  mound,  but  on  the  slope  farthest  from  the 
water.  Excavations  made  beneath  the  largest  of  them  showed 
that  the  tree  was  of  more  recent  origin  than  the  mound  itself.  If 
at  the  beginning  of  the  second  century  of  the  life  of  the  live  oak 
there  are  twelve  rings  at  least  to  the  inch,  then  the  ahove  men- 
tioned tree,  having  a  semidiameter  of  fifty  inches,  would  have  an 
age  of  not  less  than  six  huudred  3'ears,  and  was  near  the  beginning 
of  the  second  century  of  its  existence  at  the  landing  of  Columbus. 
On  the  same  basis  of  calculation,  the  least  age  of  the  mounds  near 
Blue  Spring,  and  at  Old  Town,  would  be  about  four  hundred  ^-ears. 
Though  these  estimates  are  to  be  regarded  o;ily  as  approximations 
to  the  truth,  they,  without  doubt,  cany  back  the  origin  of  the 
mounds  beyond  the  reach  of  history  or  tradition,  and  certainly 
one  or  two  centuries  before  the  discovery  of  America.  Although 
they  cannot  be  more  recent  than  the  trees  growing  upon  them, 
they  may  have  been,  and  probably  were,  finished  long  before  the 
life  of  the  trees  above  mentioned  began." 

Revision  op  the  American  ok  Tyrant  Flycatchers.* — This 
revision  of  the  Myiarchi  is  based  upon  all  the  accessible  material 

*  studies  of  the  Tyrannidaj.— Part  I.    Revision  of  the  species  of  Myiurchus.     Ry 
EUioU  Coued.    Proc.  Acad.  Nat.  Sci.  Phila.    1872,  pp.  50*81.    July,  18?2. 
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in  this  country,  numbering  over  two  hundred  specimens,  and 
comprising  the  entire  suites  of  the  Smithsonian  Institution, 
Museum  of  Comparative  Zoology,  and  Mr.  Lawrence's  collection, 
and  an  examination  of  the  t3'pes  in  the  collections  of  the  Boston 
Society  of  Natural  Ilistorj"  and  the  Academ}'^  of  Natural  Sciences 
of  Philadelphia,  together  with  numerous  specimens  from  other 
sources.  In  this  paper  Dr.  Cones  has  adopted  the ''synthetic" 
method  of  investigation  instead  of  the  "analytic"  which,  up  to 
the  present  time,  has  been  so  generally  followed,  especially  by 
American  ornithologists.  It  is  hence  a  paper  of  unusual  interest 
as  fairly  initiating  a  "  new  departure  "  in  American  ornithology. 
Dr.  Coues  here  takes  the  "  arbitrary  "  but  apparently  justifiable 
basis  of  predicating  " '  species  'f  upon  specimens  presenting  any 
definite,  constant,  tangible  characters  whatsoever,  that  do  not,  bo 
far  as  it  appears,  grade  into  the  characters  of  other  species ;"  of 
predicating  "  '  varieties  *  upon  specimens  presenting  indefinite  and 
inconstant  yet  tangible  characters  that  are  seen  to  grade  into 
the  characters  of  other  specimens;"  of  predicating  '''sj'nonymes' 
upon  specimens  presenting  indefinite,  inconstant,  and  intangible 
characters,  due  to  individual  peculiarities,  or  to  age,  sex,  season 
or  locality-  ;  as  well  as  upon  specimens  presenting  no  special  char- 
acters at  all."  Ilis  investigation  of  the  genus  has  led  him  to  the 
belief  "that  there  are  onl}'  four  forms  (sic)  of  Myiarchus  that  do 
not  intergrade,  and  that  are  differentiated  from  a  common  original 
stock  to  such  degree,  or  in  such  manner,  that  we  cannot  account 
for  their  respective  peculiarities  according  to  highly  probable  laws 
of  geographical  variation  depending  upon  differences  in  food, 
climate,  etc."  He  finds  that  the  specimens  examined  by  him  "  rep- 
resent nine  species,  two  of  which  present  each  three  tangible  varie- 
ties." These  results  are  somewhat  different  from  those  reached  by 
other  investigators  of  the  group,  and  in  allusion  thereto  he 
observes :  "  though  in  the  following  pages  I  may  ai)pear  to 
have  '  unnecessarily,'  if  not  unwarrantably,  reduced  the  number  of 
species,  yd  I  am  persuaded  that  no  unprejudiced  ornithologist 
could  have  reached  different  conclusions  upon  study  of  the  same 
material.  It  maybe  well  to  remember . that  two  hundred  speci- 
mens of  M3'iarchus  have  never  before  been  examined  by  one 
person  at  a  coitp  (Voeil;  and  I  think  that  with  two  thousand 

t  Compare  Bull.  Mas.  Comp.  Zool.,  Ill,  p.  127,  July,  1872. 
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specimens  instead  of  two  hundred,  I  should  not  be  able  to  estab- 
lish as  many  species  as  arc  here  allowed." 

The  species  and  varieties  recognized  are  the  following :  1 . 
Myiarchua  validus^  known,  only  from  Jamaica.  2.  M,  crinitus^ 
with  three  localized  varieties,  viz.,  crinitua,  which  ranges  through- 
out the  eastern  portion  of  the  United  States  and  retires  to  Central 
America  to  winter;  irritans  (including  Mexicanus  and  YucatOr- 
nensis  Lawr.),  inhabiting  Central  and  South  America  to  Paraguay 
and  distinguished  with  difficulty  from  var.  crinitus;  Cooperi 
{Tyrannula  Mexicanus  Kaup)  confined  chiefly  to  southern  and 
southwestern  Mexico.  3.  M,  cineraacens  {Mexicanus  Baird),  ''  one 
of  the  better  marked  species  of  this  difficult  group "  inhabiting 
southwestern  United  States  and  Mexico.  4.  M,  tyrannuUis  {ferox^ 
Swainsonii^  Panamensis^  etc.  auct.)  a  homogeneous  type,  ranging 
over  Central  America  and  southwest  to  southern  Brazil.  5.  M, 
phcdocephalus  of  Ecuador,  suspected  to  be  a  local  race,  of  the 
preceding.  6.  M,  Lawrencei  of  Mexico  and  Central  America. 
7.  M.  nigriceps,  of  Central  and  northern  South  America ;  though 
a  tangible  species,  regarded  as  "  simply  a  geographical  representa- 
tive of  j\f,  Lawrencei.**  8.  3f.  atolidus^  a  flexible  species,  with 
three  insular  varieties  or  local  races :  viz.,  stolidua,  Jamaica,  St. 
Domingo  and  Ilayti ;  Phoebe,  Cuba  and  Bahamas ;  Antillarum, 
Porto  Rico  and  Tobago,  the  Porto  Rican  form  being  very  strongly 
marked.  9.  M,  triatia,  Jamaica.  Not  only  have  all  these  "  varie- 
ties "  ranked  hitherto  as  species,  but  others  reduced  in  this  paper 
to  synonymes  have  currently  held  similar  rank. 

Preliminary  to  a  revision  of  the  species,  the  leading  features  of 
the  genus  are  clearly  sketched,  as  distinguishing  it  among  allied 
genera.  It  proves  to  be  a  not  sharply  defined  group,  ''  the  genus 
so  called"  resting  "upon  no  structural  characters,  while  its  syno- 
nymes are  among  the  vagaries  of  ornithology."  A  few  species 
usually  relegated  to  other  genera  are  shown  properly  to  belong 
here,  and  the  genus  as  thus  defined  is  susceptible  of  a  tol- 
erably definite  diagnosis.  Before  proceeding  to  an  analysis  of 
the  species  our  author  discusses  other  general  matters  relating  to 
the  subject,  especially  individual  and  geographical  variation,  and 
announces  several  propositions  to  which  he  invites  serious  consid- 
eration. The  importance  of  some  of  these  will  warrant  their 
repetition  here  as  being  an  exposition  of  important  facts  and 
principles  at  present  engaging  tbe  attention  of  ornithologists,  and 
capable  of  wide  application. 
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"The  normal  inherent  variability,  in  size,  of  the  whole  bird  and 
its  members,  is  at  least  twelve  per  cent,  of  the  mean.  (This  is 
independent  of  all  extraneons  circumstances.)" 

'*  Size  varies  in  direct  ratio  with  the  latitude  of  the  breeding 
season." 

"  Size  of  peripheral  parts,  as  compared  with  total  size,  varies  in 
inverse  ratio  with  the  latitude  of  the  breeding-place.  {Cf,  Allen, 
Bull.  Mus.  Comp.  Zool.  11,  p.  229)." 

Intensity  of  coloration  varies  in  direct  ratio  with  the  tempera- 
ture and  humidity  of  the  breeding-place.  Moisture,  however, 
intensifies  color  more  than  heat ;  aridity  tones  down  color  more 
than  cold.  Birds  from  hot  dry  places,  therefore,  are  paler,  ccHeris 
paribus^  than  birds  from  wet  places  of  the  same  or  even  lower 
temperature.     {Cf.  Allen,  op,  cit,^  p.  239)." 

"  Variation,  unconnected  with  age,  sex  or  season,  is  in  inverse 
ratio  with  the  migration  or  changeable  geographical  distribution 
of  individuals." 

Other  propositions  are  announced  relating  to  variations  depend- 
ent upon  age  and  sex  in  the  group  especiall}'^  under  consideration. 
They  all  appear  to  have  been  strictly  followed,  and  the  conclusions 
thus  reached  seem  to  be  in  the  main  thoroughly  tenable.  The 
propositions  relating  to  geographical  variation,  though  as  yet  far 
from  being  generall}'  accepted,  we  are  convinced  are  well  founded, 
as  the  more  thoroughly  they  are  tested  the  more  full}'  are  they  con- 
firmed.—  J.  A.  A. 

MoNOGUAPii  OF  THE  SpHEXisciDiE.* — In  this  important  memoir 
of  forty-two  pages  we  have  one  of  the  most  valuable  contributions 
to  the  literature  of  the  SpheniscidcB  that  has  yet  appeared.  It 
opens  with  a  critical  historical  synopsis  of  all  preceding  papers 
treating  of  the  group,  from  Linnajus  down  to  the  present  year,  in 
which  are  briefl}'  yet  lucidly  traced  the  principal  changes  of  syn- 
onymy and  the  gradual  accumulation  of  our  present  knowledge 
of  the  family.  From  the  two  species  known  in  17GG  to  Linnaius, 
the  number  had  increased  in  1781  to  eight  valid  species,  four  of 
which  were  then  made  known  for  the  first  time  b}""  Forster  in  his 
valuable  history  of  the  group.  The  next  valid  new  species  was  de- 
scribed by  Brandt  in  1837,  "  the  first  for  half  a  century."  I^ater 
the  number  of  valid  species  was  increased  to  twelve,  the  number 
recognized  by  Schlegel  in  1867,  and  by  our  present  author. 
Respecting  Schlegers  judicious  revision  of  the  group  Dr.  Coues 
observes  ;  *'  As  far  as  the  determination  of  the  species  is  concerned, 

•  Material  for  a  Monograph  of  the  SphenUcidfe.   Dy  Dr.  Elliott  Cones,  U.  S.  A.    Proc. 
Acad.  Nat.  Sci.  Phil.,  1872,  pp.  170-212,  with  8  woodcuts.    (Sept.,  1S72.) 
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our  own  studies  bear  out  Dr.  Schlegers  in  every  single  instance  ; 
indeed,  it  seems  to  us  impossible  to  reach  any  other  conehision, 
when  any  considerable  and  sufBcient  amount  of  material  is  ex- 
amined. The  present  article  of  ours  is  so  completely  an  en- 
dorsement of  Dr.  ScblegeFs,  that  the  onl}'  points  of  difference 
are  one  or  two  unimportant  synonymical  determinations  among 
the  crested  species  which,  after  all,  will  probably  remain  matters 
of  opinion." 

The  materials  on  which  Dr.  Cones'  memoir  is  based  are  the 
collections  of  the  Philadelphia  Academ}'  of  Natural  Sciences, 
(now  for  the  first  time  elaborated),  and  of  the  Smithsonian  In- 
stitution. Both  are  rich  in  representatives  of  this  group,  with 
which  have  been  also  collated  the  specimens  in  the  Museum  of 
the  Boston  Society  of  Natural  History.  Part  II  is  devoted 
to  a  discussion  of  "certain  points  of  cranial  structure  bearing 
upon  the  determination  of  the  genera."  Alluding  to  the  diver- 
sity of  opinions  among  authors  in  respect  to  the  number  of 
genera — some  placing  all  in  one  genus  and  others  making  a 
genus  of  each  specits  —  Dr.  Coues  states  that  "  to  fix  the  question 
of  genera  with  reasonable  certitude"  was  one  of  the  objects  of 
his  present  investigation.  An  examination  of  the  skulls  at  his 
command  (but  representing  only  a  part  of  the  species)  showed 
^^  three  positively  diiferent  patterns."  Each  pattern,  while  marked 
by  peculiarities  of  its  own,  possesses  characters  shared  also  by 
one  of  the  others,  and  it  is  on  the  combination  of  these  features 
that  the  genera  are  established.  Whilst  our  author  thinks  it 
"  probable  that  no  more  than  three  genera  will  be  finally  determin- 
able, namely,  Aptenodytes,  Eudyptes  and  Spheniscus,"  he  provis- 
ionally admits  a  fourth,  Pygocelis.  '*  These  genera  are  exactly 
those  of  Prof.  Il^'att,"  and  "  correspond  very  nearly  with  the 
sections  Dr.  Schlegel  has  indicated,"  In  this  connection  the  chief 
osteological  peculiarities  of  Aptenodytes  '"■  Pennantil"  are  described, 
with  more  especial  reference,  however,  to  the  niembral  segments. 
"  The  tarso-metatarsus,"  Dr.  C.  remarks,  is  the  most  remarkable 
bone  of  the  skeleton  in  several  respects,  and  the  one  more  partic- 
ularly diagnostic  of  the  famih' ;  penguins  aflbrd  probabl}*  the  only 
instance,  among  recent  birds,  of  width  crosswise  being  decidedly 
greater  than  thickness  antero-posteriorly,  and  more  than  half  the 
length ;  and  the  onl}-  case  of  persistence  throughout  life  of  fenes- 
trae  marking  the   composition  of  the   bones  of  three   originally 
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distinct  metatarsals."  These  niembral  and  cranial  features  are 
illustrated  by  several  figures  drawn  by  Prof.  Morse. 

Part  III  treats  briefly  of  the  geographical  distribution  of  the 
species.  The  penguins  are  not  only  confined  to  the  southern 
hemisphere,  but  range  northward  only  to  latitudes  10®  south  on  the 
Pacific  coast  of  South  America  and  to  8°  south  on  the  Atlantic 
coast  of  the  same  continent ;  on  the  African  coast  only  to  25® 
south  and  occur  onlv  much  further  to  the  southward  on  the  coast 
of  Australia.  The  Falkland  Islands  appear  to  be  the  geograph- 
ical centre  of  the  family,  where  no  less  than  half  the  species 
occur.  They  range  southward,  however,  as  far  towards  the  pole 
as  voyagers  have  yet  penetrated.  Thfe  species  have  usually  a 
wide  range,  several  of  them  being  circumpolar ;  of  none  does  the 
exact  range  of  periodical  movements  or  migrations  appear  to  bo 
known.  In  general  they  assemble  in  immense  numbers  at  their 
breeding  stations  where  they  commonly  remain  for  but  a  short 
portion  of  the  3'ear. 

Part  IV  gives  a  list  of  the  species,  with  their  s^'nonymy,  and 
Latin  diagnoses.  The  specimens  examined  arc  enumerated,  and 
generally  each  is  described  more  or  less  in  detail,  with  special 
reference  to  an  elucidation  of  the  various  stages  of  plumage  each 
species  presents.  As  we  have  already  indicated,  only  twelve 
species  are  recognized,  as  follows  :  —  Apteuodytea  Patagonica^  A. 
hnyirostriSy  PygoceUs  tcpiiiata^  P,  adeliw,  P,  antarctica^  P,  antipodes^ 
Eudyptes  catarractes^  E,  chrysocome^  E.  clm/solojyha^  E,  diademata, 
Sp7iP)iisais  minor^  S,  deviersus^  S.  demersus  var.  Magellanicus, 

This  elaborate  memoir  constitutes  a  valuable  supplement  to  Prof. 
Hyatt's  recent  catalogues  of  the  Sphenisckloi^*  and  must  form  for 
many  years  a  standard  work  of  reference  for  the  group.  Besides 
elucitlating  the  complicated  generic  and  specific  S3'nonymy  of  the 
famil}',  it  is  a  valuable  contribution  to  our  knowledge  of  the  oste- 
ology of  the  penguins,  and  to  their  geographical  distribution  and 
changes  of  plumage  during  the  period  of  adolescence. — J.  A.  A. 

Dubois'  Conspectus.! —  Lists  of  European  birds  seem  destined 
to  occur' at  frequent  irregular  intervals,  and  perhaps  we  cannot  have 
too  man}"  of  them,  at  an}-  rate  so  long  as  the}'  continue  to  agitate 
the  subject  by  their  notable  mutual  disagreements,  and  thus  serve 

•See  Ainer.  Nat.  Vol.  VI,  pp.  472.  545. 

t  Conspectus  systein.itlrus  et  goojirraphicns  Avium  Europroanim ;  anctore  Alpii. 
Dubois,  etc.,  etc.,  Bruxelles,  li^TO.    (8vo.  pp.  35.) 
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to  keep  US  alive  to  the  requirements  of  the  case.  While  we  per- 
sonally have  not  the  particular  information  required  for  nicet}^  of 
criticism  in  such  an  instance  as  the  present,  we  may,  nevertheless, 
indicate  the  general  features  of  the  paper.  The  author  has  limited 
his  field  to  ''  Europe,"  politically  speaking,  as  is  customary  indeed, 
but  as  is  not,  in  our  judgment,  either  necessary  or  desirable.  As 
naturalists,  we  should  consider  the  distribution  of  our  objects  of 
study  with  reference  rather  to  natural  faunal  areas,  at  least  when 
the  species  of  more  than  a  single  locality  are  to.be  collated.  We 
trust  that  the  compiler  of  the  next  "European"  catalogue  will 
take  this  into  consideration.  Prof.  Dubois  catalogues  five  hun- 
dred and  sevent^'-five  species  in  gross,  under  two  hundred  and 
fifty-three  genera  of  fifty  families,  this  enumeration  being  exclusive 
of  numerous  "  varieties,"  but  inclusive  of  the  "  stragglers  "  {for- 
tuito  occxirrentes) .  There  are,  we  find,  about  one  hundred  and 
sixty-five  of  the  latter,  leaving  four  hundred  and  ten  species  net. 
Comparing  this  with  a  rather  recent  list  *  of  very  excellent  author- 
ity, the  discrepancy  is  notably  slight.  Prof.  Blasius  giving  four 
hundred  and  twenty  regular  inhabitants,  one  hundred  and  three 
casuals  and  fifty-five  varieties.  The  totals  of  the  two  lists  (five 
hundred  and  seventy-five  and  five  hundred  and  seventj'-eight)  are 
surprisingly  close,  but  it  should  be  remembered  that  this  apparent 
agreement  is  largely  brought  about  by  accidental  counterbalancing 
of  numerous  individual  discrepancies ;  and  furthermore,  if  Dr. 
Dubois  had,  like  Prof.  Blasius,  numbered  the  geographical  and  other 
varieties  he  admits,  the  result  would  have  been  very  different.  On 
the  whole,  we  cannot  consider  that  European  ornithologists  have 
as  yet  reached  unanimity  in  the  cases  of  more  than  two-thirds  of  the 
spfecies  that  occur  within  their  limits.  Whether  the  present  list  is 
more  or  less  reliable  than  some  of  its  predecessors,  we  must  leave 
to  the  judgment  of  those  who  are  better  informed  than  ourselves  ; 
but  there  is  no  doubt  of  its  very  general  acceptability. 

Much  may  be  said  in  general  terms,  in  favor  of  the  classifica- 
tion of  this  brochure,  although  we  cannot  endorse  it  throughout. 
We  protest,  as  other  writers  have,  against  the  "  fissirostral  *' 
association  which  places  swallows  alongside  swifts  and  goatsuck- 
ers ;  we  see  no  grounds  for  the  uniting  of  American  Tireonidce  with 
the  old  world  Muscicapidce^  nor  the  propriety  of  putting  the  nine- 

t Blasius;  Newton's  ed.  of  18G2. 
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priraaried  American  Sf/Mcolidoi  under  Sylviidce,*  We  Imve  little 
faith  in  the  desirableness  of  associating  tlie  cuckoos  with  the 
woodpeckers  in  a  group  Zygodactyle^  greatly  preferring  Huxley's 
definition  of  the  Coccygoniorphs.  In  the  matter  of  nomencla- 
ture we  are  not  at  one  with  the  author,  who  goes  back  for  his 
names  to  Ra}',  Gesner,  Willoughby  and  Aldrovandi,  to  sa}'  nothing 
of  the  comparatively  late  Brisson  and  Moehring;  but  this  is 
simply  a  matter  of  individual  preference.  Whatever  "rules" 
may  be  made,  they  are  only  binding  at  our  option — paraphrasing 
an  old  saying  :  inter  sf/nonyma  silent  leges,*     ♦ 

[We  take  this  occasion  to  request  ornithologists  to  favor  the 
Naturalist  with  a  cop}^  of  any  paper  they  may  hereafter  publish ; 
intending  to  devote  reasonable  space  to  the  respectful  considera- 
tion, at  the  hands  of  our  ornithological  co-laborers,  of  such  publi- 
cations.—  Eds.] 

New  Knglan'd  Ounitiiology. —  Mr.  Maynard  contributes  a  very 
acceptable  and  creditable  paper,!  increasing  our  knowledge  of  the 
summer  northern  distribution  and  breeding  habits  of  many  spe- 
cies of  which  comparatively  little  was  before  known ;  and  gives 
good  descriptions  of  various  nests  and  eggs.  The  information 
respecting  most  of  the  land  birds  observed  is  quite  full  and  appar- 
ently' perfectly  reliable.  The  species  given  number  one  hundred 
and  sixty-four,  which  is  probably  about  five-sixths  of  the  whole 
avi-fanna  of  the  regions  explored.  As  the  author  confines  himself 
to  his  own  personal  observations  and  those  of  a  few  gentlemen 
who  ha^e  worked  in  the  same  or  contiguous  localities,  the  paper  is 
notably  free  from  misstatements  of  fact,  although  some  of  the 
generalizations  seem  to  us  somewhat  overdrawn  if  not  altogether 
hasty.  We  are  unable  to  agree  with  ]Mr.  Maynard  respecting  cer- 
tain flycatchers  which  he  discusses  at  length,  lie  evident  1}'  labors 
under  a  misapprehension  (shared,  we  understand,  by  other  New 
England  ornithologists)  regarding  Empidonax  Acadicifs,  This 
bird,  which  appears  to  be  hardly  known  in  New  England,  is  per- 

♦Respccting  this  fumily  we  are  lnf(i>nne<l  by  Dr.  Cones  that  he  considers  it  inaUe- 
qnatt'ly  ^li^tingllislle^l  from  TurdUJiv^  viewinjf  the  unneetant  forms  of  the  two  families; 
and  that  the  cniTcnt  Turditi(r,  Saxicolina:,  liff/uliufr^  Mimiute^  Pi/nwtiolinfr,  Si/lrii- 
ncB  fSj/lvian  ErffthacuB,  Accentor^  Cohnnoherpe  Phyllopnmste)  shonid  form  one  family, 
wliirh  may  require  to  be  further  enlarged  to  accommod  »te  the  Troglodutida  and  MoUi- 
cilUdfe. 

t  A  Catalogue  of  the  Binls  of  Coos  Co.,  N.  II.  and  Oxford  Co.,  Me.,  with  annotations 
relative  to  the  bn^eding  habits,  migrations,  etc.  By  C.  J.  Maynard.  Proc.  Bost.  Soo. 
Nat.  Uist.  xiv,  October  1, 1871. 
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fectly  distinct  from  Traillii  and  minimus^  between  which  Mr. 
Maj^nard  misconceives  it  to  stand.  As  an  example  of  the  faulty 
reasoning  with  which  we  must  charge  the  author,  we  may  cite  the 
case  he  presents  of  E.  minimus.  Finding  a  certain  amount  of 
variation  in  the  proportions  of  the  quills,  he  assumes  that  the 
wing-formula  is  entirely  unreliable  ;  which  is  not  the  case.  If,  for 
example,  he  had  said  of  E,  minimus  "  second,  third  and  fourth 
quills  subequal  and  longest,  fifth  little  shorter,  first  and  sixth  sub- 
equal  and  shortest,"  he  would  have  laid  down  a  formula  by  which 
the  species  is  always  distinguishable  from  Acadicus*  (not  from 
Traillii^  however).  Reverting  to  a  matter  of  more  consequence, 
we  should  note  that  in  the  localities  visited  by  Mr.  Maynard  **  the 
Alleghanian  and  Canadian  faunae  meet.  .  .  Starting  on  the  north- 
eastern coast  of  Maine,  near  Mt.  Desert,  the  dividing  line  of  these 
faunae  proceeds  in  a  southwesterly  direction  along  the  southern 
margin  of  the  mountain  range  which  stretches  across  the  state  to 
the  White  Mountains.  Here  it  declines  to  the  south,  reaching 
even  to  Rye  Beach.  Then  once  more  proceeds  northwest  along 
the  western  borders  of  the  mountain  range  into  Vermont.  .  .  So 
abruptly  is  the  line  defined  iu  many  places  by  the  range  of  moun- 
tains, that  some  birds  which  occur  in  abundance  on  one  side  are 
found  only  as  stragglers,  or  not  at  all  on  the  other." 

For  the  numerous  typographical  errors  which  deface  the  paper 
we  understand  that  the  author  cannot  be  held  responsible,  since 
he  had  no  opportunity  of  revising  the  proofs.  The  paper  itself  is 
such  a  forcible  commentary  upon  the  inexcusably  faulty  practice, 
by  far  too  common,  and  quite  needlessly  so,  of  printing  scientific 
matter  without  author's  revise,  that  we  refrain  from  the  sermon 
which  nevertheless  we  are  strongly  inclined  to  preach  on  this 
occasion.  —  E.  C. 

Annals  of  Bee  Culture,  f  —  This  annual  contains  several 
essays  of  great  interest  and  value  to  bee  keepers ;  they  are  all 
good,  and  some  of  sterling  value,  and  apparently  above  the  ave- 
rage of  articles  appearing  in  the  ordinary  bee  journals.     Its  ap- 

111       ^M  m 

♦The  fom\\i\ti  of  Acadicus  \h:  peco'ml  and  third  qiilUs  Fubeqiial  nnd  longe.-^t.  fourth 
little  if  any  shorter,  lirHt  and  Iiah  Bubcqual  and  much  shorter,  sixth  much  shorter 
still. 

t  Annnla  of  Bee  Culture  for  1872.  A  Bee  Keeper's  Year  Book.  D.  L.  Adnir,  editor. 
With  communications  from  the  best  Americun  Apiarians  and  Naturalists.  Louisville, 
Ky.,  1872.  8vo,  pp.  61. 
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pearance  onoouragos  us  in  the  liope  that  bee  keeping  will  be  con- 
ducted on  a  more  scientific  basis  than  ever  before  in  this  country'. 

Underground  Treasures  ;  How  and  Where  to  Find  Them.* 
The  design  of  this  little  book  is  to  make  every  farmer  and  land- 
owner his  own  mining  engineer,  and  when  his  knowledge  is  ex- 
hausted to  induce  him  to  go  to  some  professional  mining  engineer 
for  advice.  Perhaps  the  recent  diamond  swindle  demonstrates  the 
need  of  just  such  a  guide  as  this.  The  plan  seems  well  carried 
out,  the  descriptions  of  minerals,  ores  and  gems  being  terse  and 
clear,  and  the  hints  as  to  how  to  find  them  are  practical.  After 
describing  the  eighty  minerals  which  out  of  two  hundred  and 
forty-four  found  within  the  United  States  are  of  practical  use, 
the  author  gives  chapters  on  ''  Prospecting  for  Diamonds,  Gold, 
Silver,  Copper,  Lead  and  Iron,"  "  Mineral  Springs,"  "  Artificial 
Jewelr}' — How  Made  and  How  Detected,"  "Discovery  of  Gold  in 
California,"  and  a  concluding  one  on  the  "Discovery  of  Silver 
in  Nevada." 

BOTANY, 

Past  Vegetation  of  the  Globe. — Nine  3'ears  after  the  publica- 
tion of  Brongniart's  "Tableau"  Dr.  Paterson  discovered,  in  a  bitu- 
minous shale  near  Edinburgh,  Pothocites  Grantoni,  which  has  been 
generally  accepted  ever  since  as  a  monocotyledonous  flowering 
plant.  It  can  therefore  no  longer  be  asserted  that  in  the  Pala?ozoic 
period  the  higher  Phanerogams  were' absent.  Nor  can  it  be  even 
said  that,  amongst  Phanerogams,  Pothocites  belongs  to  a  very 
primitive  type.  The  condensation  of  its  inflorescence  and  the 
reduced  structure  of  its  flowers  imply,  on  any  hypothesis  of  evolu- 
tion, the  previous  existence  of  flowering  plants  which  had  under- 
gone less  difl!erentiation.  Indeed,  for  anything  that  can  be 
positively  said  to  the  contrary,  there  may  have  been  during  the 
Carboniferous  epoch  a  phanerogamic  covering  to  the  earth  hardly 
less  complicated  than  there  is  now.  Our  knowledge  of  the 
vegetation  of  that  time  is  confined  to  the  forests  of  arborescent 
Cr3'ptogams  fringing  the  deltas  of  great  rivers.  Stems  of  conifer- 
ous trees  were  occasionally  floated  down  from  the  higher  ground ; 
of  the  plants  that  grew  with  them  we  know  nothing. 

•UiulergTound  Treasures:  How  and  AVhere  to  Find  Them.  A  Key  for  the  Ready 
Exnminution  of  aU  the  Ui<e(Vi1  Minerals  within  the  United  States.  By  Prof.  James 
Orton.    lUubtratcd.  Hartford,  Conn.  Worthington,  Dutitin  &  Co.   18?2.   12mo,  pp.  137. 
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Still  less  can  it  be  said  of  the  Mesozoic  period  that  its  fossil 
remains  convey  any  adequate  notion  of  the  contemporary  fades  of 
the  vegetation.  The  cones  and  driftwood  that  occur  in  rocks  of 
marine  formation  of  this  age  would  have  been  little  injured  by 
immersion  in  water  in  which  the  flowers  and  foliage  of  less  rigid 
plants  would  speedily  have  decomposed  beyond  recognition.  Such 
guesses  as  we  can  make  about  the  actual  vegetation  of  Mesozoic 
land  surfaces  stand  in  the  same  relation  to  the  reality  as  do  those 
which  a  traveller  would  make  in  approaching  a  new  country 
from  the  ocean,  and  in  collecting  the  vegetable  waifs  and  strays 
borne  out  to  sea  by  currents,  to  the  estimate  which  he  afterwards 
forms  when  he  botanizes  at  leisure  on  the  land  itself.  It  is, 
however,  only  fair  to  admit  that  if  arborescent  Dicotyledons 
existed  to  any  large  extent  anterior  to  the  chalk,  it  is  hardly  expli- 
cable that  we  have  as  yet  no  evidence  from  driftwood  that  this 
was  the  fact,  except  Mr.  Sorby's  notice  of  some  non-gym nosper- 
mous  wood  from  the  Lias  near  Bristol,*  which  appears  to  have 
been  overlooked.  In  the  *'  dirt- bed  "  of  the  Upper  Oolite  we 
have  a  true  land  surface,  but  the  ligneous  plants  of  this  were  ^ 
undoubtedly  gymuospermous.  It  is  far  from  improbable  however 
that,  at  any  rate,  herbaceous  Dicotyledons  had  made  their  appear- 
ance in  the  Mesozoic  period.  Monocotyledons,  as  already  pointed 
out,  are  certainly  known  to  date  from  a  time  still  earlier,  and  in 
the  herbaceous  condition  Dicotyledons  are  less  different  from 
Monocotyledons  than  when  they  become  woody.  Several  facts 
seem  to  prove  that  existing  trees  are  more  modern  than  herba- 
ceous plants  belonging  to  the  same  groups.  They  have,  for 
example,  more  confined  ranges,  and  often  represent  on  oceanic 
islands,  apparently  because  the  exaltation  of  their  stature  has  had 
less  to  struggle  against,  orders  which  elsewhere  comprise  only 
herbaceous  plants.  Probably  in  ever}'  group  the  arborescent  habit 
has  been  a  subsequent  development.  —  W.  T.  Tuiselton  Dyer 
in  The  Academy. 

Seeds  as  Projectiles.  —  Editors  of  Naturalist:  Allow  me  the 
favor  to  correct  the  phraseolog}-  I,  by  some  unaccountable  slip  of 
the  tongue,  employed  in  referring  to  the  Ilamamelis  seed.  It  is 
the  contracting  of  the  horny  emlocarp  not  the  horny  "  albumen," 
which  projects  the  seeds. — Thoaias  Meehan. 

*  Transattiious  Microscopical  Society,  vol.  ill,  p.  81. 
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How  TOE  Buffalo  Grass  Disappears. — rrof.  Miulgc  in  an  inte- 
resting letter  in  the  ''Kansas  Farmer"  on  northwestern  Kansas, 
gives  some  interesting  faets  as  to  the  grachial  disappearance  of 
the  budalo  grass  and  the  incoming  of  other  grasses  before  the 
advent  of  civilized  men.     He  says  : 

"The  steadiness  and  regularity  of  this  change  is  interesting. 
Seventeen  years  ago  the  biiflaio  grass  covered  the  hills  and  prai- 
ries about  Manhattan,  but  it  has  been  gone  many  years.  Six 
summers  ago,  when  we  first  visited  the  forks  of  the  Solomon,  we 
found  it  everywhere  except  close  to  the  river  bank.  Two  years 
later,  the  blue  stems  had  possession  of  half  the  bottom.  Now 
the  buffalo  grass  has  entirely  left  the  latter  ground,  and  is  fast 
vanishing  from  the  high  prairie.  In  November,  18GG,  we  visited 
Smith  and  Phillips  counties,  then  unsettled,  and  found  butfalo 
grass  in  full  possession,  but  this  summer  it  had  disappeared  to  the 
extent  of  one-half  in  the  bottoms,  and  the  tall  grasses  had  become 
intermingled  with  it.  On  the  high  lands  the  change  had  already 
begun,  but  to  a  limited  extent.  On  the  Prairie  Dog  and  at  the 
upper  portions  of  the  Middle  Fork,  we  found  the  change  just 
commencing.  In  crossing  from  Cedarville  to  Bull  City  in  Osborne 
county,  we  noticed  that  the  buflalo  grass  had  left  the  divide  to  the 
extent  of  one-third,  and  the  coarser  grasses  above  named  had 
taken  its  place. 

We  thus  record  a  few  of  these  changes,  that  others  may  notice 
the  regularity  and  rapidity  of  the  disappearance  of  the  butfalo 
grass." 

IIepatic.e  Cubexses  Wrigiitian.e.  —  Under  tickets  with  this 
heading  Mr.  Charles  Wright  has  distributed  a  few  sets  (varying 
from  two  hundred  to  one  hundred  and  fifty  species)  of  Hepaticce 
collected  by  him  in  Cuba  several  years  ago.  They  have  in  the 
meantime  been  studied  by  Croltsche  of  Altona,  who  is  the  prin- 
cipal authority  in  Hepatic  mosses,  and  are  named  by  him.  The 
authentic  names  are  given  upon  the  tickets.  The  sets  are  to  be 
disposed  of,  at  ten  dollars  the  hundred  specimens,  upon  applica- 
tion to  Mr.  Wright,  at  the  Herbarium  of  Harvard  Universit}-. 

A  Grand  Herbarium.  —  The  herbarium  of  Columbia  college, 
Netv  York,  is  to  have  added  to  it  the  immense  collection  of  Dr. 
Meissner,  the  distinguished  Professor  of  the  University  of  Basle. 
This  herbarium  contains  03,000  species,  and  is  purchased  for  the 
college  through  the  liberality  of  TJ.  J.  Crooke,  Esq.,  a  wealthy 
amateur  scientist.  The  present  herbarium  of  the  college  is  the 
invaluable   one  of  Dr.  John  Torrey,  and   is  especially  rich  in 
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typical  specimens.     With  the  proposed  addition  it  is  said  that  it 
will  be  the  largest  herbarium  in  the  country. 

ZOOLOGY. 

Cemiostoma  again  —  In  mj'  note  ante^  p.  489, 1  have  stated  that 
in  the  "Transactions  of  the  Loudon  Entomological  Society"  Ser. 
2,  vol.  5,  pp.  21  and  27,  and  in  Ser.  3,  vol.  2,  p.  101,  certainly  two, 
and  if  my  memory  serves  me  aright  three,  species  of  Cemiostoma 
have  been  described  from  India.  These  references  were  evidently 
made  from  memory.  It  seems  from  Mr.  Mann's  note  ante^  p.  006, 
that  but  two  species  are  mentioned  on  the  pages  referred  to  and 
those  two  are  from  England,  not  from  India.  Nevertheless,  I  am 
still  convinced  that  my  memory  is  not  utterly  at  fault,  and  that 
species  of  Cemiostoma  have  been  discovered  in  India,  and  when 
the  opportunity  again  offers  I  will  look  them  up.  Man}'  months 
had  elapsed  after  I  saw  the  "Trans.  Lond.  Ent.  Soc."  before  my 
note  on  p.  489  was  written,  and  probably  I  have  confounded  in 
my  mind  the  above  references  with  some  other.  P^astern  natural- 
ists surrounded  by  fine  collections,  libraries  and  every  facility  for 
study  can  scarcely  appreciate  the  difliculties  with  which  their  less 
favored  western  brethren  have  to  contend  ;  and  ^Ir.  Mann  no  doubt 
learned  whilst  in  Brazil  that  want  of  the  means  of  reference  to 
what  others  have  done  is  a  very  different  thing  from  "negli- 
gence." 

Cemiostoma,  Phyllocnistis,  many  species  of  Lithocolletis  and  a 
few  othei'  genera  of  Tineina  have  a  spot  in  the  apkalparl  of  the  wing 
which  I  have  therefore  called  "the  apical  spot."  In  Phyllocnistis 
and  in  Lithocolletis  this  spot  is  always  at  the  apex  :  but  in  Cemio- 
stoma it  is  always  at  the  inner  angle.  So  characteristic  of  each 
of  these  genera  is  the  position  of  the  spot  in  it,  that  when  the 
name  of  the  genus  is  given  and  its  spot  is  mentioned,  the  student 
who  is  familiar  with  the  genus  knows  at  once  where  the  spot  is 
located ;  just  as  Mr.  Mann  knew  at  once  from  my  description  the 
location  of  the  spot  in  C  albella^  although  he  had  never  seen  the 
species  and  although  I  called  it,  for  brevity,  and  not  through 
negligence,  "  the  apical  spot "  instead  of  "  the  spot  located  at  the 
inner  angle."  But  if  the  phrase  "  apical  spot"  might  have  been 
misleading  had  it  stood  alone,  it  could  not  have  been  so  in  the 
description  of  C.  cUbella^  because  it  is  connected  with  the  state- 
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meiit  that  **  behind  it  at  the  base  of  the  cilia  is  a  fuscous  streak" 
showing  that  the  '*  apical  spot"  was  not  at  the  extreme  apex. 

C.  sushiella^  C,  coffeella  and  C.  aU/eUa  are  evidently  very  nearly 
allied,  if  they  are  not  in  fact  different  names  for  the  same  species. 
All  of  Mr.  Mann*s  figures  in  his  last  plate  will  answer  for  some 
specimen  of  albella,  especially  the  figure  of  the  cocoon.  The 
mode  of  pupation  is  the  same,  and  I  have  been  able  to  detect 
no  differences  in  the  larva.  C  aibelia  and  C  susineUa  mine  the 
leaves  of  poplars,  and  albelln  also  mines  those  of  willows  ;  whether 
susineUa  does  is  not  ascertained.  The  identity  of  the  food  plant, 
and  the  close  similarity  of  the  insects,  raise  a  strong  presumption 
that  they  are  the  same  species.  But  olbella  has  the  tuft  on  the 
vertex  as  distinct  as  it  is  in  colJeellu,  whilst  Mr.  Stainton  says  that 
C.  scitella  was  (when  he  wrote)  the  only  European  species  which 
has  such  a  tuft,  and  if  so,  then  susineUa  must  be  distinct  from 
both  (dheUti  and  coffeeUa,  But  Mr.  Staiuton's  note  upon  svsineUa 
is  very  brief  and  he  does  not  pretend  to  give  an  accurate  or 
detailed  description  of  it.  Besides,  it  has  not  yet  been  found  in 
England,  and  Mr.  iSta  in  ton's  specimens  must  have  come  from 
Europe,  and  therefore  may  be  a  little  worn,  and  the  tuft  is  very 
easily  obliterated.  Mr.  Stainton's  brief  note,  then,  scarcely  affords 
suflicicnt  data  for  a  comparison  with  other  species,  lie  says  that 
susineUa  has  two  fuscous  streaks  pointing  upwards  in  the  cilia, 
represented,  as  I  infer,  by  the  last  two  streaks  in  Mr.  Mann's 
figure  ;  and  susineUa  and  coJfeeUa  therefore  do  not  differ  in  this 
respect ;  but  in'  aWeUa  the  first  of  these  last  two  streaks,  that 
immediately  behind  the  "apical  spot,"  is  only  fuscous  at  the  costa 
and  the  remainder  of  it  is  pale  golden.  The  outer  fuscous  stalk  is 
represented  in  aWeUa  by  the  fuscous  spot  at  the  apex,  and  with  the 
cilia  expanded  as  in  flight  this  spot  would  become  a  streak.  In 
coJfeeUa  the  spot  is  partly  surrounded  (on  the  sides  towards  the 
base  and  towards  the  costa)  with  pale  golden.  Mr.  Stainton  does 
not  mention  this  golden  margin,  but  he  sa^'s  that  the  first  (golden) 
costal  streak  is  continued  to  the  anal  angle  (where  the  spot  is), 
and  if  so,  it  must  partly  surround  the  spot.  Mr.  Mann  represents 
the  two  golden  costal  streaks  as  not  attaining  the  spot,  and  not 
confluent  with  its  golden  margin.  My  description  of  albeUa  was 
drawn  up  from  four  specimens  in  which  1  failed  to  detect  the 
presence  of  the  golden  margin  around  the  spot  thus  difl*ering  from 
coffeeUa  and  in  which  the  golden  costal  streaks  did  not  attain  the 
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spot  thus  agreeing  with  coffeella  and  differing  from  susinella. 
Since  the  description  of  cdhella  was  written  I  have  obtained  many 
specimens  and  find  a  greater  range  of  variation  than  I  then  supposed 
to  exist.  In  some  specimens  the  golden  margin  around  the  spot 
is  only  visible  in  some  lights,  in  others  it  is  distinct  and  wide,  so 
as  to  be  confluent  with  both  golden  costal  streaks,  and  I  have  a 
specimen  in  which  this  is  the  case  as  to  one  wing,  whilst  on  the 
other  both  streaks  arc  entirely  distinct  from  the  golden  margin  of 
the  spot.  If  the  same  range  of  variation  exists  in  coffeella  and 
susinella  I  do  not  see  how  they  can  be  regarded  as  distinct  species, 
nor  wherein  they  .differ  from  albella  except  that  in  albella  the  ciliary 
streak  is  golden,  except  on  the  costa  where  it  is  fuscous,  whilst  in 
the  other  two  species  it  is  said  to  be  entirely  fuscous.  Possibly, 
however,  they  may  differ  as  to  the 'spot  itself.  For  Mr.  Stainton 
8a3''s  that  in  susinella  the  spot  is  black  with  a  violet  ocellus,  whilst 
in  albella^  although  the  color  varies  with  every  change  of  the  light, 
I  would  not  call  the  central  part  of  the  spot  an  ocellus  at  all,  nor 
its  color  violet ;  but  would  rather  consider  the  spot  as  brilliant 
silvery,  or  silvery-gray,  metallic,  margined  distinctl}'  with  black 
before  and  behind,  and  but  faintly  or  not  at  all  above  and  beneath. 
I  doubt,  however,  the  specific  difference  of  the  specimens,  and  if 
they  are  distinct  the  difference  can  probably  only  be  determined 
by  a  comparison  of  a  large  series  of  specimens  of  each. —  V.  T.  C. 
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Proboscidians  of  the  American  Eocene.  Correction. — 
Having  for  the  first  time  obtained  a  view  of  the  premaxillary  and 
maxillary  bones  of  the  Eobasileus  comutus^  I  find  that  the  tusk 
which  I  have  called  an  incisor  is  a  canine. —  E.  D.  Cope. 

Return  of  the  Yale  College  Expedition. — Professor  Marsh 
and  party  returned  on  the  7th  of  December  from  the  Rocky  Moun- 
tains, where  they  have  spent  the  last  two  months  in  geological 
researches.  They  bring  back  a  large  number  of  vertebrate  fossils 
from  the  Cretaceous  and  Tertiary  formations  of  the  West,  in- 
cluding many  new  and  interesting  mammals,  birds  and  reptiles. 
Among  the  treasures  secured  during  the  present  trip  was  a  nearly 
entire  skeleton  of  Uesperornis  regalis  Marsh,  the  gigantic  diving 
bird  of  the  Cretaceous ;  a  second  species  of  Ichthyomis  (/.  celer 
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Marsh),  and  numerous  remains  of  Pterodactyls.    The  new  fossils 
will  soon  be  described  by  Professor  Marsh. 

Notice  of  a  New  and  Remarkable  Fossil  Bird. —  One  of  the 
most  interesting  of  recent  discoveries  in  paleontology  is  the  skel- 
eton of  a  fossil  bird,  found,  during  the  past  summer  in  the  upper 
Cretaceous  shale  of  Kansas,  by  Prof.  B.  F.  Mudge,  who  has  kindly 
sent  the  specimen  to  me  for  examination.  The  remains  indicate 
an  aquatic  bird,  about  as  large  as  a  pigeon,  and  differing  widely 
from  all  known  birds,  in  having  biconcave  vertebrce.  The  cervical, 
dorsal  and  caudal  vertebraB,  preserved,  all  show  this  character, 
the  ends  of  the  centra  resembling  those  in  Pleaiosaurus.  The 
rest  of  the  skeleton  presents  no  marked  deviation  from  the  ordi- 
nary avian  type.  The  wings  were  large  in  proportion  to  the  pos- 
terior extremities.  The  humerus  is  58*6""*  in  length,  with  the 
radial  crest  strongly  developed.  The  femur  is  small,  and  has  the 
proximal  end  compressed  transversely.  The  tibia  is  slender,  and 
44* 5""'-  long.  Its  distal  end  is  incurved,  as  in  swimming  birds,  but 
has  no  supratendinal  bridge.  This  species  may  be  called  JcJUhy- 
omis  dispar.  A  more  complete  description  will  appear  in  an  early 
number  of  this  Journal. — O.  C.  Marsh,  American  Journal  of  Sci- 
ence and  Arts. 

Knowledge  of  Petroleum  in  Pennsylvania  in  1771. — On 
page  638  of  the  October  number  of  the  Naturalist  is  a  notice  of 
the  fact  that  petroleum  was  known  to  exist  in  Pennsylvania  in  the 
last  century,  and  the  date  given  was  about  1789.  I  have  in  my 
library  "  Kalm*8  Travels  in  North  America "  in  which  is  a  map 
"published  according  to  act  of  Parliament,  March  7,  1771,"  upon 
which  I  find  marked  "petroleum"  on  the  Alleghany  River  about 
eight  miles  above  the  mouth  of  French  Creek.  The  locality  is 
marked  with  a  little  cross  (+)  on  the  east  bank  of  the  river,  which 
would  put  it  very  nearly  opposite  to  the  mouth  of  Oil  Creek  as 
now  known.  I  also  find  on  the  same  map,  in  what  is  now  Ohio,  in 
the  vicinity  of  the  present  location  of  New  Philadelphia  in  Tusca- 
rawas County,  "Coals  and  whetstones:"  and  on  the  Hocking 
River  near  the  southern  portion  of  the  state  is  found  the  word 
"coals." 

Kalm  makes  no  mention  of  either  coals  or  petroleum  in  these 
localities ;  in  fact,  he  did  not  himself  travel  so  far  to  the  west,  but 
the  fact  of  these  names  being  on  a  map  published  in  1771  shows 
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that  they  must  have  been  known  for  a  considerable  time  prior 
to  that  date.  —  C.  E.  Besset. 

On  an  Eocene  genus  allied  to  the  Lemurs.  —  Professor  Cope 
recently  read  a  paper  before  the  American  Philosophical  Society 
on  an  extinct  mammal  fVom  Wyoming  which  he  called  Anapto- 
m&rphus  cemulus.  The  number  of  teeth  in  the  lower  jaw  is  pre- 
cisely the  same  as  in  man  and  the  higher  apes,  but  their  structure 
is  nearer  that  of  certain  Lemurs  at  present  existing  in  Madagascar 
and  East  Africa.  This  resemblance  is  closer  than  has  yet  been 
discovered  to  exist  in  any  fossil  genus,  but  is  somewhat  dimin- 
ished by  the  separation  by  suture  of  the  two  halves  of  the  lower 
jaw.     The  animal  was  as  large  as  a  squirrel. 

Fossil  Monkeys.  —  Dr.  Forsyth  Major  has  just  published  in 
Italy  an  account  of  certain  fossil  Simian  remains  which  have 
lately  been  for  the  first  time  discovered  in  Italy,  and  which  he 
refers  to  a  species  closely  allied  to  the  Barbary  ape,  Macacus  inuua, 
still  found  at  Gibraltar.  To  this  account  the  writer  appends  a 
history  of  all  fossil  Quadrumana  at  present  known.  Of  these, 
seven  species  belong  to  Pliocene  and  Quaternary,  ten  to  Miocene, 
and  three  to  Eocene  strata.  No  fossil  Lemuridse  have  yet  been 
discovered ;  the  fossils  as  yet  found  in  8.  America  belonging 
to  the  Platyrrhini,  still  peculiar  to  the  Neotropical  region.  All 
the  rest  belong  to  the  Catarrhini^and  some  to  the  anthropomor- 
phous genera;  these  have  all  been  found  in  the  old  world,  but 
while  some  occurred  in  India,  others  inhabited  France,  Germany, 
Greece  and  England. — A.  W.  B. 

On  Some  of  Professor  Cope's  Recent  Investigations.  —  In 
the  Naturalist  for  November  last  (p.  669),  Prof.  E.  D.  Cope  has 
a  paper  on  the  "  Coal  Beds  of  Wyoming,"  in  which  he  claims  to 
have  made  the  discovery  that  these  strata  are  of  Cretaceous  age. 
This,  however,  was  already  known  to  every  one  familiar  with  the 
geology  of  that  region.  The  existence  of  Cretaceous  coal  in 
various  parts  of  the  Green  River  basin  had  previously  been  es- 
tablished by  Mr.  Meek,  Messrs.  King  and  Emmons,  and  myself, 
although  Professor  Cope  makes  no  reference  to  our  researches. 
Any  one  wishing  to  consult  the  recent  literature  on  this  subject 
will  find  it  cited  in  the  "  American  Journal  of  Science  "  for  De- 
cember 1872,  page  489. 
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In  the  December  Natoralist  (page  773),  there  is  another  paper 
by  Prof.  Cope  on  the  "Proboscidians  of  the  American  Eocene." 
The  discoveries  here  claimed  rest  on  an  equally  unsatisfactory 
basis.  The  species  mentioned  had  apparently  all  or  nearly  all 
been  previously  described  by  Dr.  Leidy  and  myself,  the  type  spe- 
cies, Tinoceras  anceps  Marsh,  dating  back  to  June,  1871.  Some 
of  the  characters  given  by  Prof.  Cope,  6.(7.,  the  large  upper  incisors 
and  absence  of  canines,  do  not,  indeed,  apply  to  the  species  I  have 
described  ;  but  I  feel  quite  sure  that  Prof.  Cope's  haste  has  unfor- 
tunately led  him  to  mistake  canines  for  incisors.  On  several 
other  points,  especially  the  position  of  the  horns  and  structure  of 
the  skull,  I  believe  Prof.  Cope  to  be  equally  wrong.  The  animals 
described  evidently  belong  to  the  order  which  I  have  called  Dino- 
cerea  (Araer.  Journ.  Sci.,  Oct.  1872,  p.  344).  Their  true  charac- 
ters and  aflSuities,  I  propose  soon  to  discuss  fully  elsewhere. — 
O.  C.  Marsh. 

Discovery  of  Extinct  Mammals  in  the  Victoria  Caves,  Set- 
tle, Yorkshire. — This  famous  bone-cave  has  hitherto  produced 
only  remains  of  different  ages  from  the  Neolithic  period  to  the 
present.  Recent  excavations  have  yielded,  however,  at  the  depth 
of  about  twenty  feet,  bones  of  the  elephant,  rhinoceros,  hyena, 
a  crushed  canine  of  a  much  larger  carnivore,  etc.  The  elephant's 
teeth  found  belong  to  a  young  individual,  and  the  number  of 
gnawed  bones  and  other  indiciflions,  that  the  cave  had  been  a  den 
of  some  larger  carnivores,  render  it  probable  that  the  elephant 
was  dragged  into  it  by  them.  — A.  W.  15. 

MICKOSCOPY. 

Microscopy  at  the  Vienna  Exposition. — The  Exposition  of 
the  Industry  of  all  nations  to  be  held  in  Vienna  this  year,  will 
afford  microscopists  a  rare  opportunity  to  exhibit  to  the  world  the 
results  of  their  ingenuity  in  contrivance,  or  of  their  skill  in  con- 
struction, of  microscopical  apparatus  and  appliances.  General 
T.  B.  Van  Buren  is  Commissioner  General  for  the  United  States, 
and  President  F.  A.  P.  Barnard  is  chairman  of  the  Advisory  Com- 
mittee on  Group  XIV,  in  which  are  included  optical  instruments. 
Persons  desirous  of  contributing  to  the  exhibition  of  American 
art  on  this  occasion  are  requested  to  communicate  immediately 
with  any  of  the  following  persons  who  are  the  microscopical 
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roembera  of  the  committee ;  Profa.  R.  H.  Ward,  M.D.  of  Troy, 
Kew  York,  H.  L.  Smith  of  Hobart  College,  Messrs  B.  B.  Tolles 
of  Boston,  Masa.,  W.  S.  Sullivant  of  Columbus,  Ohio,  J.  B.  Rich 
of  New  Yorit  City,  William  Wales  of  Fort  Lee,  New  Jersey, 
Charles  A.  Spencer  of  Cauastota,  New  York,  Joseph  Zentmaycr 
of  Philadelphia,  Pen d sylvan ia,  and  J.  Grunow  of  New  York  City. 

A  New  Accessory  Stage.  —  Messrs.  Jamca  W.  Queen  &  Co., 
of  Chestnut  Street,  Philadelphia,  antl  Broadway,  New  York,  have 
contrived  a  stage  wbieh  can  be  used  with  any  microscope  and  which 
will  commend  itself  to  many  microscopiata  as  a  very  useful  ncces- 
BOry.  It  consists  of  a  brass  stage-plate,  perforated  in  the  centre 
for  the  transmission  of  light  and  bearing,  at  one  end,  four  pillars 
which  support,  at  the  hciglit  of  about  an  inch,  a  second  plate.  To 
the  under  side  of  this  second  plate  the  object-slide  is  attached  by 


means  of  slight  springs  whioli  allow  it  to  be  easily  misplaced.  It 
is  evident  that  this  contrivance  admits  of  any  degree  of  obliquity 
of  illumination  without  regard  to  the  construction  of  the  stand  on 
which  it  ia  used  ;  and  the  slight  awkwardness  of  adapting  an  ach- 
romatic condenser  to  this  apparatus  is  nearly  negatived  by  the 
fact  that  most  microseopists  prefer  to  obtain  extremely  obliijuc 
illumination  either  by  a  prism,  or  directly  (unmodified)  ftom  the 
eouKe  of  light,  for  both  of  which  this  arrangement  is  especially 
avmlable.  The  comparative  safety  of  the  thin  glass  cover  over 
the  object  will  also  be  appreciated  by  the  many  persons  who  have 
seen  a  rare  or  costly  object,  such  as  the  Type  Plate,  or  Nobert's 
Lines,  ruined  by  an  incautious  touch  of  a  high  power  ol>jective. 

Magniftino  Powbr  of  Objectives.  To  the  Editors  of  the 
American  Natdhalist.  Dear  Sirs:  —  With  great  interest  and 
pleasure  I  have  followed  the  preliminary'  movements  to  establish  a 
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uniform  nomeuclature  of  the  value  of  achromatic  objectives  for 
the  microscope,  to  which  the  foremost  microscopists  of  our  coun- 
try and  abroad  have  advanced  their  contributions. 

The  problem  is  a  complicated  one,  and  the  following  will  by  no 


Fig.  7. 


Fig.  8. 


means  diminish  the  practical  difficulties,  but  will  only  add  one 
more  which  has  not  been  brought  into  consideration. 

Undue  importance  is  given  to  the  optical  centre  of  a  lens,  or 
combination  of  lenses,  by  the  different  writers  upon  the  subject, 

while  the  great  importance 
of  the  conjugate  centres  of  a 
lens  has  been  entirely  neg- 
lected.    The   conjugate  foci 
of  a  lens  or  combination  of 
lenses,  are  in  no  way  depend- 
ent on  its  optical  centre,  but 
entii'cly  on  the  conjugate  cen- 
tres.   The  single  plano-con- 
vex lens  makes  an  exception  : 
for  in  this  the  optical  centre 
and    the    conjugate    centres 
fall  together,  where  the  opti- 
cal axis  meets  the    curved 
surface. 
If  we  take,  for  instance,  a  double  convex  lens  of  equal  radii, 
Fig.  7,  its  optical  centre  is  O,  and  consequently  the  rays  A'  and  A, 
striking  the  lens  at  such  angles  as  to  pass  through  the  optical 
centre,  will  emerge  at  E'  and  £,  parallel  with  the  first  directions. 
If  now  the  rays  A^  and  A  are  prolonged  towards  the  optical  axis 
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of  the  lens,  they  meet  at  a  point,  C,  the  centre  of  admission.  If 
the  rays  E'  and  E  are  prolonged,  they  will  meet  at  C,  the  centre  of 
emission.  Therefore  the  conjugate  foci  do  not  meet  at  the  optical 
centre  O,  but  are  to  be  measured  from  C  to  the  object,  and  from  C 
.to  the  image ;  and  the  sum  of  the  conjugate  foci  is  not  equal  to 
the  distance  between  object  and  image,  but  in  this  case  the  dis- 
tance between  C  and  C  must  be  deducted. 

In  combinations  of  lenses  it  is  precisely  the  same.  It  is  almost 
impossible  to  analyze  such  a  complicated  system  as  a  modern 
microscopical  objective,  and  to  fix  the  position  of  the  optical 
centre  or  the  conjugate  centres,  although  all  combinations  possess 
these  remarkable  centres.  But  let  us  take  a  simple  combination  of 
two  plano-convex  lenses  placed  symmetrically,  in  which  it  is  not 
difficult  to  determine  all  that  we  need.  In  such  a  combination. 
Fig.  8,  the  rays  A  and  A'  pass  through  the  optical  centre  O,  and 
emerge  to  E  and  E',  parallel  with  their  original  directions.  Now 
if  we  prolong  A  and  A',  they  will  meet  at  C,  the  centre  of  admis- 
sion ;  and  E  and  E'  prolonged  will  meet  at  C,  the  centre  of 
emission.  To  find  for  this  combination  the  relation  of  conjugate 
foci,  or  the  relation  between  the  size  of  object  and  image,  we  have 
to  compare  the  triangle  ECE',  with  the  triangle  A'C'A.  In  this 
case  the  sum  of  the  conjugate  foci  is  equal  to  the  distance  of 
object  and  image,  plus  the  distance  from  C  to  C.  In  combina- 
tions this  will  generally  be  the  case.  —  Joseph  Zentmayer,  Phila- 
delphia, Sept.  26th,  1872. 

Amphipleura  Pellucida  by  Moonlight.  —  Many  microscopists 
have  had  the  curiosity  to  use  the  beautiful  white  light  of  the  full 
moon  as  a  source  gf  microscopical  illumination,  but  probably  few 
have  tried  it  upon  the  more  difficult  objects.  Prof.  T.  D.  Biscoe, 
led  on  by  the  clear  sharp  view  given  by  it  of  easier  objects,  tested 
it  upon  the  last  diatom  of  the  Test  Plate,  using  a  Hartuack  objec- 
tive No.  10,  and  resolved  the  "test"  at  first  trial. 

The  Study  of  Lichens. — The  explanation  of  the  peculiar  double 
nature  of  the  lichens  has  lately  become  the  subject  of  much  dis- 
cussion. It  has  been  long  recognized  that  in  the  tissue  of  lichens, 
are  to  be  found  two  quite  distinct  classes  of  elements.  By  one 
class  the  lichens  are  allied  with  the  fungi,  by  the  other  with  the 
algae.  The  great  body  of  a  lichen  is  made  up  of  a  structure 
exactly  identical  with  certain  fungi,  while  scattered  through  the 
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substance  ore  green  granules  or  cells  called  gonidia ;  these  bear  a 
strong  resemblance  to  certain  kinds  of  alga*. 

The  same  double  nature  of  the  lichens  is  evinced  in  their  fructi- 
fication, even  more  strikingly  than  in  the  simple  vegetative  system. 
The  complete  identity  of  fruit  (apothecia  and  spermagoua)  pro- 
duced by  hyphen  threads  of  lichens  with  fruit  of  the  division 
AscomyceUe  of  the  fungi  has  been  well  known,  and  has  even  led 
to  the  classification  of  this  division  of  fungi  with  the  lichens  (by 
Schleiden  in  1842).  But  what  astonishment  was  created  when,  in 
1867,  Famentzin  and  Baranetzky  showed  that  the  gonidia  also,  in 
favorable  circumstances,  produced  fruit  identical  with  the  zoo- 
spores of  algae. 

The  question  presses  home  more  and  more,  whether  the  lichen 
is  a  single  individual  whose  development  follows  these  two  diver- 
gent paths,  or  whether  two  distinct  individuals  out  of  difterent 
natural  classes  have  combined  together  to  live  a  united  life. 

On  the  former  supposition,  the  complete  agreement  of  the  goni- 
dia of  lichens  with  certain  algju,  and  the  fact  that  gonidia  freed 
from  the  lichen  threads  in  which  they  lie  embedded  possess  the 
power  of  independent  life  and  development  (in  which  state  they 
cannot  be  distinguished  from  algie)  :  these  two  considerations 
have  led  to  the  almost  inevitable  conclusion  that  numerous  genera 
of  algaj  (as  supposed)  arc  undeveloped  or,  it  may  be,  abnormal 
states  of  lichens.  Famentzin  and  Baranetzky  have  lately  adopted 
this  theory.  On  the  other  hand,  De  Bary  (1866)  has  pointed  out 
the  possibility  that  in  the  ease  of  the  '•'' jelly-lichens"  (Gallert- 
flechten)  the  gonidia  may  be  real  algai  which  have  assumed  the 
form  of  lichens  because  panisitic  fungi  (of  the  family  Ascom- 
ycet^e)  have  united  themselves  with  them. 

Since  1867  Schwendener  has  extended  this  theory  over  the 
whole  class  of  lichens.  According  to  him  lichens  consist  of 
algae  spun  over,  and  swallowed  up,  as  it  were,  in  the  meshes  of 
the  mycelia  of  certain  fungi.  There  seemed  one  thing  onl}'  needed 
to  establish  this  theory,  namely,  to  succeed  in  raising  lichens  by 
sowing  the  spores  of  fungi  on  gonidian-like  alga3.  This  experi- 
ment has  been  successfully  carried  through  in  the  case  of  a  given 
species  of  the  genus  Collema,  by  Dr.  Beess  in  1871. 

Although  this  would  seem  to  close  the  case,  yet  the  new  view 
is  not  accepted  by  the  most  experienced  lichenologists.  They 
hold  the  view  of  the  single  nature  of  the  lichen,  saying  that  the 
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resemblance  of  gonidia  to  algae  does  not  prove  identity,  that  they 
have  microscopically  demonstrated  the  genetic  connection  of  the 
gonidia  with  the  hyphen  threads  of  that  lichen,  and  that  Tulasne 
has  raised  lichens  from  lichen  spores,  without  the  presence  of  any 
algae ;  hence  the  Berlin  Academy  has  announced  the  following 
Prize-question :  **  The  proving  of  Schwendener*s  view  of  the 
double  nature  of  the  lichen,"  by  means  of  original  investigations. 
And  they  recommend  the  study  of  the  following  points. 

1st.  An  exact  study  of  the  numerous  one-celled  forms  of  algce 
which  so  closely  resemble  the  gonidia  of  lichens.  These  are  now 
classed  in  the  genera  Pleurococcus^  Cystococcus^  Olococystis^  etc. 

2nd.  Continuous  investigation  on  the  gonidia  contained  in  the 
thallus  of  lichens,  especially  with  regard  to  their  development 
after  being  freed  from  the  lichen  thallus  for  the  purpose  of  ascer- 
taining with  more  certainty  the  different  types  of  algae  that  ap- 
pear. The  question  whether  among  the  great  number  of  green 
gonidia,  inhabiting  lichens,  there  may  not  be  more  numerous  types 
than  has  been  supposed,  taken  in  connection  with  the  investiga- 
tions suggested  above  on  the  free  living  forms  of  algae  ought 
be  kept  clearly  in  mind.  The  case  of  the  occurrence  of  different 
forms  of  gonidia  in  one  and  the  same  lichen  deserves  special 
attention. 

3d.  The  carrying  on  of  repeated  ''culturc-from-spore"  experi- 
ments with  lichens  from  different  fiimilies  with  and  without  the 
presence  of  the  algae  that  are  supposed  to  be  the  nourishing  plants. 
This  should  be  especially  done  with  lichens  containing  chloro- 
phyl-green  gonidia. 

The  work  may  be  presented  in  German,  Latin,  French,  English 
or  Italian.  Important  points  of  investigation  must  be  illustrated 
by  drawings,  and  the  presentation  of  preparations  (microscopic)  is 
advisable. 

The  time  for  sending  in  the  papers  is  fixed  at  the  first  of  March, 
1875.  Real  names  arc  to  be  sent  in  sealed  envelopes.  The  prize 
is  one  hundred  ducats. —  T.  D.  B. 

Misnaming  Objectives. —  [Mr.  Wenham  has  made  public  the 
following  brief  reply  to  Mr.  Stodder's  communication  on  this 
subject  in  the  August  number  of  the  Naturalist.  This  contro- 
versy, having  already  called  sufficient  attention  to  the  points 
at  issue,  would  be  fruitless  if  still  further  prolonged.]     I  should 
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not  have  taken  time  to  notice  the  long  comment  on  my  short 
letter,  appearing  on  page  234  of  the  "  Monthly  Microscopical 
Journal"  for  May,  1872,  but  for  the  remark  that  my  letter  was 
written  with  "  evident  loss  of  temper ! "  Quite  the  reverse ;  it 
was  penned  in  a  spirit  of  "  chaff,"  and  Mr.  Bicknell,  in  his  brief 
note  in  reply,  seems  to  have  caught  the  vein ;  at  which  no  one, 
perhaps,  laughed  more  heartily  than  myself.  On  the  other  hand, 
it  has  drawn  C.  S.  out  of  his  shell,  with  horns  erect,  in  his  proper 
name  or  color.  I  have  nothing  further  to  say  on  the  question, 
which  leads  to  no  scientific  discovery,  and  is  one  to  be  settled 
between  the  makers  of  object-glasses  and  purchasers,  who  are  now 
sufficiently  warned.  No  particular  reform  can  be  anticipated  by 
pages  of  controversy  having  for  its  very  basis  such  full  scope  for 
personalities,  of  which  this  and  the  above  may  be  taken  as  a 
sample.  The  tone  is  becoming  silly  and  tiresome;  and  having 
contributed  my  share,  I  must  drop  the  subject  with  the  remark 
that  no  one  would  be  more  willing  to  induce  the  makers  to  adopt 
a  nomenclature  having  a  definite  reference  to  actual  magnifying 
power  than  myself,  could  I  see  the  possibility  of  doing  so.  Nu- 
merals such  as  those  adopted  by  the  Continental  makers  would  per- 
haps partly  meet  the  difficulty ;  but  I  believe  that  no  English  opti- 
cian would  consent  to  name  his  glasses  this  way. — ^F.  H.  Wenham. 

New  York  Uncinul^. —  Mr.  Charles  H.  Peck  has  communi- 
cated to  the  Albany  Institute  a  synopsis  of  the  New  York  (State) 
Uncinulse,  described  seven  species  as  occurring  in  the  state  in 
addition  to  two  described  by  Dr.  E.  C.  Howe.  Only  three  species 
are  credited  to  Great  Britain,  whose  mycology  has  been  well  inves- 
tigated.    Our  species  are  systematized  as  follows. 

Appendages  to  the  conceptacles  thirty  or  more. 

Sporangia  with  eight  spores, U.  circinata. 

Sporangia  with  six  spores U.  parvula. 

Sporangia  with  four  spores, U.  adunca. 

Sporangia  with  two  spores, U.  macrotpora. 

Appendages  less  than  thirty. 

Appendages  white,  flexuoas  toward  the  tips,.. .  U.flexuoia. 

Appendages  white,  not  flexuoas, U.  Ciintonii. 

Appendages  colored, U.  ampelopsidU. 

Dr.  Howe's  species  are  U.  Americana  (  U.  spiralis  B.  &  C.)  figured 
but  not  described  by  Berkeley,  which  is  near  U»  ampelopsidis  but 
has  appendages  few,  longer  and  colored ;  and  {7.  luculenta  which  is 
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much  like  adunca^  but  has  fewer  and  longer  appendages  and  some- 
times sporangia  with  five  or  six  spores. 

Staining  Vegetable  Tissues.  —  L.  Erekmann  explains,  in  the 
'^  Journal  of  the  Franklin  Institute,"  that  the  staining  of  plant 
sections  with  a  weak  solution  of  aniline  red,  and  then  washing  out 
with  water  the  color  from  all  the  non-nitrogenous  parts,  is  not 
only  useful  for  purposes  of  general  study,  but  is  especially  applic- 
able in  the  preparation  of  specimens  for  photographic  use. 
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A  semiannual  session  of  the  National  Academy  of  Science  was 
held  at  Cambridge,  November  2l8t,  22d,  23d,  in  the  lecture  room 
of  the  Museum  of  Comparative  Zoology,  where  Professor  Agassiz 
welcomed  the  members,  and  gave  an  account  of  the  rise  and  pres- 
ent condition  of  the  museum.  Of  the  twenty-eight  papers  read 
there  were  presented  thirteen  relating  to  geology  and  zoology, 
with  the  following  titles : — 

The  Organization  of  the  Museum  of  Comp.  Zoology  in  Cambridge,  by  L.  AOASSIZ. 

On  three  different  Modes  of  Teething  among  Selachians,  by  L.  AoASSiz. 

The  Development  of  Actiniae,  by  Alex.  Agassiz. 

The  glacial  Phenomena  of  the  southern  Hemisphere  compared  with  those  of  the 
North,  by  L.  Agassiz. 

Affinities  of  Echinoderms  and  Worms,  by  A.  Agassiz. 

Notice  of  Investigations  making  in  California  on  the  Reliability  of  the  Barometer  as 
a  hypsometric  Instrument,  by  J.  D.  Whitnev. 

Pedicellarise  of  Echinodcrms,  by  A.  Agassiz. 

Results  of  recent  Dredgingt»  on  the  coast  of  New  England,  by  A.  E.  Verrill. 

Embryological  Fragments  concerning  the  Volutidae,  by  L.  Agassiz. 

On  the  specific  Identity  of  some  Animals  along  the  Atlantic  and  Paciflc  shores  of 
America,  by  L.  Agassiz. 

The  copulatory  Organs  of  the  Selachians  compared  with  one  another,  and  with  those 
of  other  Vertebrates,  by  L.  Agassiz. 

On  the  changes  Selachians  undergo  with  age,  by  L.  Agassiz. 

Critical  remarks  about  scientific  views  enteitaincd  upon  theoretical  grounds,  by 
L.  Agassiz. 

Notice  of  the  progress  of  the  topographical  work  of  the  Geological  Survey  of  Call* 
fomia,  by  J.  D.  Whitney. 

Professor  Agassiz  read  a  paper  on  ''  Three  Different  Modes  of 
Teething  among  Selachians."  He  said  that  in  former  years  he 
had  paid  considerable  attention  to  the  peculiarities  of  teeth  among 
the  Selachians,  but  the  progress  of  zoology  and  paleontology  made 
the  present  materials  on  hand  quite  insufficient.  It  was  not  known 
what  changes  took  place  with  age.     So  he  had  determined  upon 
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the  voyage  of  the  Ilasslcr  to  make  the  collection  of  Selachians  a 
principal  object.  He  had  been  richly  rewarded  for  his  efforts. 
Since  his  return  he  had  made  careful  examination  of  the  collec- 
tion, comprising  sometimes  two  hundred  specimens  of  one  species. 
The  result  of  this  examination  was  that  while  in  their  adult  condi- 
tion the  Selachians  present  characters  which  are  very  constant 
among  specimens  of  the  same  age,  there  are  such  changes  among 
them  that  even  genera  have  been  founded  on  the  difference  of 
age.  Professor  Agassiz  then  illustrated  from  abundant  specimens 
and  upon  the  blackboard  the  variations  of  dentition  in  Selachians 
of  different  ages  from  the  embryo  to  the  adult.  In  concluding  he 
alluded  to  the  relation  which  the  facts  of  variation  he  had  pre- 
sented might  falsely  be  supposed  to  sustain  to  the  development 
theory.  The  conditions  which  occupied  a  certain  place  in  the  series 
to  be  derived  one  from  another  should  be  consecutive  in  time.  This 
was  not  the  case.  It  was  the  endless  series  of  anachronisms  which 
were  being  made  by  the  supporters  of  the  transmutation  doctrine 
which  had  kept  him  aloof  from  all  such  interpretations  of  Nature. 
When  it  should  appear  that  these  different  features  fall  in  time  as 
they  may  appear  to  fall  in  their  connection  by  similarity,  then 
there  would  be  some  ground  for  the  inference  of  a  gradual  change. 
Geologists  ought  to  be  as  careful  in  their  generalization  as  were 
phj'sicists.  lie  thought  that  there  was  too  much  loose  twaddle  and 
arginnent  and  debating-club  demonstration  in  our  Natural  History. 
He  had  been  told  rccentl}'  by  one  who  occupies  a  very  high  posi- 
tion in  science  that  ''  unless  j'ou  deduce  one  being  from  another 
you  are  not  following  a  legitimate  scientific  course."  It  should 
first  be  proved  geologically  that  there  is  such  a  genealogical  con- 
nection. The  facts  show,  indeed,  something  that  should  not  be 
overlooked,  viz. :  that  there  is  thought  in  nature,  and  until  it  is 
proved  that  thoughts  are  derived  one  from  another,  he  would  not 
admit  that  the  similarity  of  two  objects  proves  their  derivation 
one  from  the  other. 

Mr.  Alexander  Agassiz  made  a  communication  on  the  "  Develop- 
ment of  the  Actiniae." 

The  second  day's  session  opened  with  an  account  of  the  glacial 
phenomena  of  the  southern  hemisphere  compared  with  those  of 
the  north,  by  Prof.  Agassiz.  Any  one  who  had  been  familiar  with 
the  glacial  phenomena  as  exhibited  in  the  northern  hemisphere, 
both  in  Europe  and  the  United  States,  and  who  would  have  ac- 
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cepted,  even  with  considerable  limitation  the  general  conclusions  he 
had  presented  concerning  the  glacial  period,  might  have  foretold, 
said  Prof.  Agassiz,  that  the  southern  hemisphere  would  present 
the  counterpart  of  all  these  phenomena.  And  yet  he  supposed  that 
many  of  his  friends  thought  he  was  over-sanguine  when,  in  a  letter 
to  the  Superintendent  of  the  Coast  Survey,  he  had  told  what  he 
expected  to  find,  in  this  matter,  during  the  Hassler  Expedition. 
The  hesitation  which  was  prevalent  concerning  these  generaliza- 
tions arose  from  the  view  which  many  entertained  of  the  true  cause 
of  the  phenomena.  Many  thought  that  the  greater  extension  of  gla- 
ciers in  the  Alps  and  most  parts  of  Europe  was  to  be  ascribed  to 
the  former  existence  of  large  sheets  of  water  in  the  north  of  Africa, 
from  the  evaporation  of  which  great  amounts  of  snowy  deposition 
could  be  formed  upon  the  Alps,  and  thus  enlarge  the  glaciers. 
But  he  would  ask  those  who  entertained  this  view  how  a  sheet  of 
water  in  Africa  could  have  made  great  sheets  of  ice  upon  the 
continent  of  North  A  merica  ?  There  had  been  a  disposition  more 
or  less  outspoken  among  geologists  to  view  the  phenomena  of  the 
greater  extension  of  glaciers  in  a  former  period  as  the  result  of 
local  glaciers.  He  believed  he  was  the  only  one  among  investiga- 
tors of  that  subject  who  had  urged  a  distinction  between  local  gla- 
cial phenomena  and  the  general  glaciution  of  our  continents.  It 
was  because  he  was  familiar  with  the  distinction  between  these  two 
sets  of  facts  that  he  had  always  held,  from  tiie  very  beginning  of 
his  investigations,  that  there  was  a  time  when  our  earth  presented 
climatic  conditions  so  totally  different  from  those  now  obtaining, 
that  the  northern  hemispiiere  was  covered  by  an  extensive  sheet 
of  ice,  and  that  the  phenomena  to  be  ascribed  to  the  agency  of 
that  sea  of  ice  moving  from  north  southward  were  those  uniform 
glacial  appearances  which  we  find  over  continental  expanses,  and 
traces  of  which  we  find  even  in  high  elevations.  He  had  been 
convinced  that  whoever  should  explore  the  southern  hemisphere 
on  an  extensive  scale  would  find  the  evidence  from  extensive  gla- 
ciation  on  the  southern  hemisphere  as  well  as  on  the  northern,  but 
that  the  trend  of  the  southern  ice  sheet  and  the  transportation  of 
bowlders  would  be  reversed.  Instead  of  moving  from  the  north 
southward  as  in  the  northern  hemisphere,  the  movement  should  be 
from  the  south  northward,  and  the  accumulations  of  loose  mate- 
rials  in  southern  moraines  should  present  an  arch  curving  north- 
wai'd.     lie  could   say  that  he  had   seen  in  the   southern  heml- 
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sphere  all  that  he  had  expected  to  find.  The  occurrence  of  these 
phenomena  on  a  large  scale  in  the  southern  hemisphere  tended  at 
once  to  establish  the  fact  that  the  glacial  phenomena  were  cosmic 
phenomena,  and  were  not  owing  to  local  geological  occurrences. 
He  contended  that  the  ability  to  recognize  glacial  phenomena  de- 
pended in  a  great  measure  upon  thorough  familiarity  with  it,  there 
were  so  many  elements  to  be  taken  into  account.  Yet  the  track  of 
the  glacier  could  be  detected  as  certainly  as  the  hunter  detects  the 
track  of  his  game.  Causes  of  deception  in  interpreting  the  glacial 
phenomena  were  pointed  out  in  detail.  He  showed  the  distinction 
between  local  glacial  phenomena  and  phenomena  belonging  to 
general  glaciation.  The  evidence  obtained  from  erratic  bowlders 
was  examined  and  apparent  contradictions  explained.  In  some 
of  the  New  England  regions  he  had  traced  the  tracks  of  bowlders 
for  seventy  miles  in  unbroken  continuit}'.  In  the  southern  hemi- 
sphere he  had  traced  them  over  a  much  longer  distance. 

He  would  make  a  statement  which  he  expected  would  not  be 
accepted  for  many  years ;  it  was  that  all  our  mountains  below 
eleven  thousand  feet  had  all  been  scored  over  by  the  great  sea  of 
ice  ;  that  the  whole  range  of  the  Rocky  Mountains  had  been  under 
ice,  with  onl}'  a  few  prominent  peaks,  perhaps  rising  above  the 
fields  of  ice.  He  thought  that  the  great  ice  sheet  could  not  have 
been  less  than  ten  or  twelve  thousand  feet  thick  and  might 
have  been  thicker.  In  the  Andes  he  had  become  acquainted  with 
signs  of  glacial  action  twelve  thousand  feet  above  the  sea. 

Prof.  J.  D.  Whitney,  State  Geologist  of  California,  read  a  paper 
on  '^  Notice  of  Investigations  making  in  California  on  the  relia- 
bility of  the  barometer  as  a  hypsometric  instrument."  His  remarks 
were  illustrated  by  charts  and  tables. 

Prof.  Agassiz  and  Prof.  Hilgard  followed  in  remarks  commend- 
ing the  geological  survey  of  California  as  a  work  of  great  national 
importance,  and  hoping  that  the  Academy  would  use  its  influence 
to  prevent  its  interruption. 

Prof.  A.  E.  Verrill  gave  an  interesting  account  of  results  of 
dredging  on  the  coast  of  New  England  in  connection  with  the 
United  States  Fish  Commission.  The  explorations  had  added  at 
least  three  hundred  and  fifty  species  to  the  fauna.  Among  the 
polypes  prior  to  this  investigation  there  were  known  but  twelve 
species.  They  had  added  seven  species.  They  had  added  thirty- 
eight  species  to  the  forty-eight  Acalephs ;  ten  species  to  the  Echin- 
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oderms ;  ninety-five  to  the  mollusks,  one  hundred  and  twenty-five 
to  the  worms  and  ninety  to  the  Crustacea.  Additions  to  the  Echin- 
oderms  and  others  were  mentioned. 

The  second  day's  session  was  concluded  by  remarks  by  Prof. 
Agassiz  about  "Scientific  Views  entertained  upon  Theoretical 
Grounds."  Prof.  Agassiz*  remai'ks  were  a  protest  against  hastily 
adopting  scientific  theories  unsupported  by  i^hfficient  matter-of-fact 
evidence.  He  felt  more  and  more  the  danger  of  stretching  infer- 
ences from  a  few  observations.  The  manner  in  which  the  evolu- 
tion theory  in  zoology  is  treated  would  lead  those  who  are  not 
zoologists  to  suppose  that  observations  have  been  made  by  which 
it  can  be  inferred  that  there  is  in  nature  such  a  thing  as  a  gradual 
change  among  organized  beings,  and  that  tlie  transformation  has 
actually  been  traced.  But  there  is  no  such  record,  and  it  is  shift- 
ing the  grounds  from  one  field  of  observation  to  another  to  make 
such  statements.  When  the  assertions  go  so  far  as  to  exclude 
from  the  domain  of  science  those  who  will  not  be  dragged  into  the 
mire,  he  thought  it  time  to  protest. 

On  the  concluding  day  of  the  session  Mr.  Alex.  Agassiz  spoke 
on  the  Afl^ities  of  Echinoderms  and  Worms,  and  Prof.  Agassiz 
on  the  Reproductive  Organs  of  the  Selachians  compared  with  one 
another  and  with  those  of  the  Vertebrates. 

At  a  meeting  of  the  Indianapolis  Academy  of  Science,  Prof.  E. 
T.  Cox  exhibited  a  meteorite  about  four  pounds  in  weight,  found 
by  Dr.  Seville,  in  1870,  in  the  plastic  clay  under  a  bed  of  peat  in 
Howard  County,  Indiana,  about  seven  miles  east  of  Kokomo. 

Mr.  G.  R.  Crotch  is  engaged  in  preparing  a  checklist  of  the 
Coleoptera  of  North  America  to  facilitate  exchanges  and  records 
of  faunas.  It  will  make  a  pamphlet  of  about  70  pages,  to  cost  50 
cents,  and  will  be  published  by  the  Naturalists*  Agency.  Sub- 
scriptions are  requested  that  the  size  of  the  edition  may  be  at 
once  determined  on. 

George  Catlin  the  well  known  Indian  painter  and  student  of 
Indian  character  and  customs,  died  at  Jersey  City,  on  December 
28d,  in  the  seventy-sixth  year  of  his  age. 

A  REPRINT  of  the  late  Dr.  Clemens'  papers  ''On  the  Tineina  of 
North  America,"  with  notes  by  the  editor,  H.  T.  Stain  ton,  Esq., 
has  just  been  jpublished  by  Van  Voorst,  London. 
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Mr.  Edward  Whymper  has  arrived  at  Copenhagen  from  his 
second  exploration  of  AV.  Greenland.  He  brings  with  him  rich 
collections  of  curiosities,  and  some  singular  specimens  of  fossil 
wood. 

Professor  Agassiz  has  recently  been  elected  a  foreign  associate 
of  the  French  Institi^te  (Academy  of  Sciences).  It  may  be  re- 
membered that  the  number  of  foreign  associates  of  the  Academy 
of  Sciences  is  limited  to  eight. 

AVe  are  glad  to  learn  that  Mr.  Charles  Stodder  has  saved  from 
the  conflagration  of  November  9th,  all  his  valuable  stock  of  Tolles's 
telescopes,  microsco^ws,  and  microscopic  objectives.  AV'ork  in  the 
shop  will  go  on,  and  all  orders  filled  as  usual. 

ANSWERS  TO  CORRESPONDENTS, 

J.  M..  Penn.— Tho  plnss  paraboloid,"  Wonham's  Parabola."  ha«»  b?cn  prominently 
brought  forwnnl  as  u  ino:in9  of  transparent  illumination  with  high  powers,  by  Chevalier 
Ilnvtlcn"  <le  ("erbecq,  of  nruHsclrt.  As  thus  u^cd  it  givt*}*  excellent  definition  with  a 
well  eorre<!ted  lens,  but  fails  completely  with  a  poorly  e.orreeted  one.—U.  II.  W. 

K.  M.  D.,  New  York. — It  would  probably  be  undesirable  to  have  all  objectives  mounted 
in  brasHWork  of  exactly  Uic  s.ime  length  mea^ured  fi'om  the  focal  point  of  the  objective 
to  the  ton  of  the  monntmg.  The  convenience  nitained  in  working  with  tho  ittrnight  form 
of  a  douole-noHC  piece  wonld  not  compensate  for  the  disadvant^ige  of  wearing  the  rack 
almost  entirely  at  one  point.  A  general  unif.irmity  of  length  of  con)poun<l  body,  how- 
ever, i"*  greatly  to  be  det*ireil.— R.  II.  W. 

W,  W.  U.,  Imliana. — 1.  The  be^t  microscopical  deflnition  attainable  at  nresent  is  by 
means  of"  inimer-'ion  "  lenses.  2.  Thov  are  practically  as  durable  an  dry  lenses,  since 
both  will  last,  wiih  frequent  but  carel\il  use.  u:itil  rendered  (disolete  by  the  improvc- 
ment8  cou'itantly  being  nia<lo  in  their  manufacture,  li.  They  are  not  more  liable  than 
other  obic-'tives'to  injury  by  changes  of  temperature,  etc.  4.  Several  (ir*l-4'lasH  makers 
have  been  ac<*ust<»nied  for'manv  years  to  furnish  immersion  objectives  which  can  be 
instantly  transferred,  by  screw-collar  adjustment,  to  dry  objectives.  Thus  the  owner 
has  a  choice  ol  style,  with  do  comi>ensatiug  dibadvantage.—  U.  II.  W. 
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The  coloration  of  plants  is  due  to  the  presence  in  the  cells  of 
minute  globules,  which  are  usually  green  in  the  herbaceous  parts, 
the  leaves,  sepals,  etc.,  and  ^f  various  hues  in  the  flowers  and 
fruits. 

The  normal  color  of  foliage  is  green,  but  it  may  be  of  almost 
every  conceivable  shade  and  degree  of  intensity.  It  may  be  of  a 
yellowish-green  as  in  the  parsnip,  or  of  a  blue-green  as  in  the 
sweet  pea.  It  may  be  pale  and  shining  as  in  the  orchis,  or  dark 
and  shining  as  in  the  laurel.  It  may  be  intense  and  vivid  as  in 
the  young  leaves  of  the  horse-chestnut,  or  of  a  neutral  Portage 
sandstone  color  as  in  the  Cassandra  or  leather  leaf. 

The  causes  of  these  differences  are  partly  chemical  and  partly 
physical :  the  chemical  causes  producing  the  different  shades  of 
color,  the  physical  the  differences  in  brightness  and  intensity. 

First,  as  to  the  chemical  differences.  The  French  chemist 
Fremy  finds  that  chlorophyl  or  leaf  green  is  composed  of  two 
distinct  substances :  the  one  of  a  bright  blue  cylor  which  he 
calls  phyllocyanin ;  the  one  of  a  yellow  color  known  as  phyllox- 
anthin.  The  unequal  proportions  of  these  two  ingredients  which 
are  simply  mixed  in  the  leaf  cells  would  ^account  for  the  absolute 
differences  in  color.     Thus  in  the  bluish-green  leaves  of  the  pea 

♦Read  before  the  Cornell  University  Natural  History  Society. 
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fiiniil}'  the  blue  substance  should  be  found  to  predominate,  and  in 
the  yellowish-green  leaves  of  the  hickories  the  yellow  substance 
should  be  in  the  ascendant.  Indeed  it  has  been  found  that,  in  the 
outer  leaves  of  the  cabbage,  the  phyllocyanin  or  blue  substance 
exists  in  nuich  greater  proportion  than  in  the  inner  leaves  which 
have  been  deprived  of  sunlight. 

Now  as  to  the  phj'sical  causes  producing  differences  of  inten- 
sity. In  the  dark  shining  leaves  such  as  those  of  the  laurel, 
prince's  pine,  partridge  berry,  etc.,  the  depth  of  color  is  due  to 
the  closeness  with  which  the  cells  are  packed  together.  Each  cell 
contains  a  globule  of  chlorophj'l,  and  it  is  evident  that,  other 
things  being  equal,  the  smaller  the  cells  and  the  more  compact 
their  arrangement,  the  darker  will  be  the  color  of  the  leaf. 

And  as  to  the  ditri*rences  in  vividness  of  color.  In  the  3'oung 
leaves  of  the  horse-chestnut,  the  cuticle  is  verv  thin  and  the  cellu- 
lar  substance  of  the  leaf  is  very  transparent ;  hence  the  green  of 
the  globules  of  chlorophyl  shows  brightly  through.  On  the  con- 
trary, in  the  Cassandra  or  leather  Jeaf,  the  cellular  tissue  is  of  a 
thick  husk-like  texture  and  the  leaves  are  of  necessity  dull  colored. 
The  blue  coloring  substance  in  leaves  is  much  less  stable  than 
the  yellow.  It  rapidly  decomposes  or  is  transformed  in  the 
absence  of  sunlight.  You  have  all  noticed  what  a  yellow  hue  the 
foliage  of  trees  wears  in  wet  and  cloudy  springs,  and  even  in 
summer,  a  week  or  two  of  sunless  weather  will  often  make  a 
perceptible  difference  in  the  color  of  the  woods.  Alwa3'S  the 
lower  and  inmost  leaves  of  a  tree  are  paler  than  the  rest  and  of  a 
yellowish  hue,  like  the  complexion  of  boys  "  brought  up  in  the 
house."  Cold  weather  bleaches  chlorophj'l  and  vegetable  coloring 
matters  generally.  The  further  north  we  go  the  more  liable  do 
we  find  plants  to  albinism  or  loss  of  color.  Flowers  of  xVrctic  or 
mountainous  regions  are  alwa^'s  paler  and  more  delicate  in  hue 
than  those  of,  warm  countries  and  they  are  far  more  subject  to 
white  varieties.  Linnieus  saj-s  that  '^  there  is  not  a  single  blue  or 
red  flower  in  Lapland  that  has  not  its  white  varieties."  The  j-el- 
low  coloring  matter  is  much  less  easily  afl*ected  by  absence  of  light 
and  other  causes  and  j^ellow  flowers  rarel}*^  exhibit  any  striking 
variations  in  hue.  Many  plants  are  entirely  destitute  of  chloro- 
phyl. These  are  parasites,  and  as  they  depend  for  their  nutrition 
on  the  sap  already  elaborated  by  the  supporting  plant  they  have 
no  need  of  chlorophyl.    The  cells  may  be  filled  with  orange-purple 
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or  tawny  coloring  substances  or  they  may  be  'empty,  leaving  a 
white  plant,  like  the  Monotropa  and  mushroom.  Lichens  and 
fbngi  growing  on  living  or  decaying  organisms  have  also  no  need 
of  chlorophyl ;  hence  in  the  economy  of  nature  they  are  unpro- 
vided with  it.  They  often  exhibit  bright  tints  due  to  the  presence 
of  various  coloring  matters  whose  character  is  not  well  under- 
stood. Recent  experimenters  have  succeeded  in  isolating  some 
forty  different  coloring  substances  in  a  species  of  mushroom. 
Some  fungi  are  luminous  like  the  glow-worm.  I  do  not  know  the 
theory  of  this.  That  peculiar  luminosity  of  rotten  wood,  often 
supposed  to  be  "  phosphorescence "  and  known  by  woodsmen  as 
"fox  fire,"  is  due  to  the  presence  of  a  species  of  fungus. 

Much  has  been  written  about  autumn  coloration,  but  the  subject 
has  been  treated  from  an  lesthetic  rather  than  from  a  scientific 
standpoint.  We  are  more  interested  in  "the  rosy  cheek  than  we 
are  to  know  what  particular  diet  the  maiden  fed  on."  However, 
in  a  general  way,  we  say  that  the  bright  colors  of  leaves  in  the 
fall  are  caused  by  the  oxidation  of  the  chlorophjd.  This  is  really  a 
process  of  ripening.  A  brilliant  autumn  leaf  is  not  dead  but 
mature.  "  Flowers  are  but  colored  leaves,  fruits  are  but  ripe  ones. 
The  edible  part  of  most  fruits  is  the  parenchyma  or  fleshy  tissue 
of  the  leaf  of  which  they  are  composed."  The  ripening  of  a 
maple  leaf  and  a  red  astrachan  apple  is  precisely  the  same  process. 
In  both  cases  it  is  an  absorption  of  oxygen  and  a  change  of  the 
blue  substance  of  the  chlorophyl  to  red.  The  yellow  substance 
is  not  easily  acted  upon,  hence  the  prevailing  color  of  autumn 
foliage  is  scarlet,  which  is  a  mixture  of  yellow  and  red. 

M.  Chiitin  has  a  different  theory  as  to  the  production  of  scarlet 
leaves.  He  claims  that  the  entire  mass  of  chlorophyl  is  oxidized 
first  to  j^ellow  and  then  to  red,  and  that  red  leaves  contain  yellow 
chlorophyl  in  the  inner  cells  which  has  not  yet  been  oxidized.  He 
thinks  that  yellow  leaves  in  autumn  are  those  in  which  the  process 
has  been  arrested  at  the  yellow  stage  before  they  arrive  at  red- 
ness. But  the  leaves  of  the  oaks  become  crimson  without  passing 
through  any  intermediate  stages  of  yellow  or  scarlet.  This  theory 
also  appears  improbable  in  the  case  of  the  hickory,  aspen,  etc., 
whose  bright  yellow  autumn  foliage  shows  no  tinge  of  red.  Be- 
sides such  a  change  as  he  imagines  would  be  inconsistent  with 
the  theory  of  the  compound  nature  of  chlorophyl. 

It  seems  to  be  pretty  well  established  by  the  experiments  of 
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M.  Cloez  and  others  on  the  different  yarietics  of  hyacinth  and 
bachelor's  button  (Centaurea  cyanus),  that  oxygenation  or  acid- 
ification changes  vegetable  blues  to  red,  and  that  the  two  colors 
are  chemically  identical  and  chemically  distinct  from  the  yellow. 
In  ordinary  leaves,  we  find  the  blue  and  yellow  substances  nearly 
in  equilibrium,  but  in  the  colored  parts  of  the  flower,  one  or  the 
other  pre<lominates.  Thus  flowers  are  naturally  divided  by  their 
colors  into  two  great  classes,  according  to  whether  the  cyanic  or 
xanthic  principle  is  in  the  ascendant. 

Desvaux,  one  of  the  most  painstaking  of  observers,  has  studied 
for  ten  years  the  gradations  of  color  in  the  twelve  hundred  varieties 
which  have  been  produced  of  the  kidney  bean.  He  divides  the 
colors  of  flowers  into  two  series. 

1st.  The  cyanic  scries,  those  having  blue  for  their  type  and 
capable  of  varying  to  rod  or  white,  but  never  to  yellow. 

2d.  The  xanthic  series,  those  having  j'cllow  for  their  type  and 
capable  of  varying  to  orange  or  white,  never  to  blue.  Both  series 
commence  in  green,  which  is  blue  and  jxllow,  and  end  in  white 
which  is  the  absence  of  all  color. 

Thus  the  tulip  was  originally  yellow.  All  of  its  varieties  belong 
to  the  xanthic  series.  So  with  the  dahlia  and  zinnia.  There  never 
was  a  blue  tulip,  primrose  or  dahlia.  The  geraniums,  phloxes, 
verbenas,  etc.,  vary  throughout  the  cyanic  scries,  and  a  yellow 
geranium  or  phlox  is  unknown. 

Different  species  of  the  same  genus  sometimes  belong  to  dif- 
ferent series,  as  is  the  case  with  the  roses  and  violets.  Rarely 
different  parts  of  the  same  flower  belong  to  different  series  as  in 
the  convolvuli  and  forget-me-nots.  Though  the  rules  of  color  are 
liable  to  many  exceptions,  yet  it  seems  to  me  that  Linnaeus'  great 
maxim  "  Nimium  ne  credo  colori,"  ''  l^it  not  your  trust  in  colors," 
is  too  absolute.  For  example,  the  hue  of  a  single  petal  of  Solana- 
cece  stamps  at  once  the  order. 

"The  science  of  Vegetable  Chromatology,"  obser^^es  M.  Gue- 
rin,  "is  yet  in  its  infancy ;  and  it  is  impossible  to  establish  any 
rules  to  which  there  are  not  many  exceptions." 

All  theories  yet  advanced,  however  ingenious  they  may  be,  are 
liable  to  objections  of  such  great  weight  that  none  can  be  admitted 
as  absolutely  true.  For  example,  let  us  take  the  theory  of  Mac- 
quart,  that  "  color  results  from  the  decomposition  of  carbonic  acid 
and  the  disengagement  of  oxygen,  and  that  its  intensity  is  propor- 
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tional  to  the  amount  of  luminous  fluid — light,  which  is  present." 
This  decomposition  can  take  place  only  in  the  presence  of  sun- 
light and  chlorophyl,  but  there  are  many  parts  of  plants  in  which 
chlorophyl  is  entirely  wanting  and  which  develop  in  the  absence 
of  light,  yet  which  nevertheless  are  brightly  colored.  Roots  and 
tubers  are  often  of  brilliant  hues,  as  in  the  carrot  and  gold-thread. 
So  also  the  inner  wood  of  a  tree,  as  in  the  magnolia  and  rosewood. 
These  colors  are  formed  in  the  presence  neither  of  sunlight  nor 
chlorophyl,  so  there  must  exist  other  causes  of  coloration  than 
that  allowed  in  the  theory  of  Macquart. 

Again,  although  submarine  vegetation  is  usuall}^  of  a  dull  green 
or  brown,  we  find  many  seaweeds  which  are  brilliantly  tinted, 
although  they  receive  but  a  very  feeble  light.  Although  chemical 
analysis  throws  some  light  on  the  laws  of  vegetable  chromatol- 
ogy,  yet  the  color  of  the  flowers  cannot  in  general  be  taken  as 
any  index  of  the  medical  properties  of  plants,  for  we  may  find 
the  same  colors  at  once  in  the  most  poisonous  herbs,  as  fox  glove 
and  belladonna,  and  in  the  most  innocent,  as  the  primroses  and 
violets. 

The  flowers  of  many  plants  are  subject  to  changes- in  color.  The 
closed  gentian,  for  example,  changes  from  a  deep  indigo-blue  to 
a  reddish-purple.  The  white  Trillium  becomes  of  a  delicate  rose 
color  just  before  it  withers.  The  ray  flowers  of  Xeranthemum  are 
straw  color  when  they  first  expand  becoming,  at  last,  of  a  bright 
crimson.  A  more  striking  Example  is  the  Gladiolus  versicolor 
which  is  brown  when  it  opens  in  the  morning,  changes  to  a  clear 
blue  in  the  noonday  sunshine  and  returas  to  brown  again  at  night 
to  go  through  the  same  variations  the  next  day. 

Black  as  a  color  exists  in  vegetation  only  in  the  roots,  seeds 
and  a  few  fruits.  It  does  not  occur  in  the  flowers.  All  the  ap- 
proaches to  it,  as  in  the  case  of  the  dark  spot  on  the  corolla  of  the 
coffee  bean,  are  simply  an  intense  violet.  There  are  no  flowers 
of  a  pure  white.  The  famous  flower  painter  Redoute,  observed 
long  ago  that  in  flowers  which  appeared  white,  there  is  always  a 
faint  tinge  of  rose  color,  yellow  or  blue.  When  a  white  petal  is 
viewed  by  transmitted  light  we  sec  various  shades  produced  by 
some  coloring  matter  present  in  the  cells  in  a  state  of  extreme 
dilution.  White  frequently  with  a  tinge  of  pink  is  the  most  com- 
mon color  in  ^ring  flowers  and  in  flowers  of  Arctic  regions.  Red 
is  the  hue  of  summer  flowers  and  of  acid  fruits  ;  bright  red  is  rarely 
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seen  in  early  spring  flowors  and  in  the  autumn  it  also  disappears. 
But  in  June  and  July,  the  flowering  time  of  the  roses,  laurels  and 
azaleas,  it  is  one  of  the  most  abundant  colors.  Yellow  is  more 
properly  an  autumnal  color,  and  it  often  characterizes  large  groups, 
as  the  golden  rods,  sunflowers  and  buttercups.  Blue  is  a  summer 
color,  but  it  runs  throughout  the  year  from  the  hepaticas  of  the 
hue  of  the  March  sky  above  them,  to  the  fringed  gentians  and 
asters  of  the  November  woods. 

Numerically,  yellow  flowers  are  far  the  most  abundant :  next 
comes  white,  then  red  and  blue.  Red  is  very  often  the  hue  of  the 
stems  of  plants  especiallj-  in  late  summer  and  autumn.  This  is 
common  among  the  grasses,  some  of  which  brighten  into  a  purple 
mist  as  intense  in  color  when  seen  at  a  little  distance,  as  the  most 
brilliant  patches  of  laurel  or  meadow  beauty. 

"  In  most  plants,"  says  Thoreau,  ''the  corolla  or  cal3'x  is  the  part 
which  attains  the  highest  color  and  is  the  most  attractive  ;  in 
many  it  is  the  seed  vessel  or  fruit,  in  others  still  it  is  the  very 
culm  itself  which  is  the  blooming  part." 

In  conclusion  we  come  to  the  question,  what  is  the  use  of  the 
colors  of  vegetation?  In  a  strictly  utilitarian  point  of  view  they 
seem  unimportant.  There  are  some  plants,  chiefly  orchids,  which 
require  the  aid  of  insects  to  secure  fertilization  and  which  attract 
them  by  their  bright  colors,  but  these  plants  are  very  few  and 
most  flowers  could  accomplish  their  destined  purpose  just  as  well 
were  they  clad  in  the  drab  of  the  vertest  Quaker. 

The  flowering  time  is  the  nuptial  season,  the  honey  moon  of  the 
plant,  and  it  is  the  nature  of  flower  and  beast,  of  bir<l  and  man  to 
"'  spruce  up,"  to  put  on  his  brightest  colors  at  pairing  time. 

The  science  of  Vegetable  Chromatology  is  one  in  which  much  is 
seen  and  little  is  known.  AVe  can  all  see  with  our  own  eyes  that 
plants  are  variously  colored  :  that  even  Solomon  in  all  his  glory 
was  not  arrayed  like  one  of  our  meadow  lilies ;  but  when  we  get 
beyond  our  ej'cs  and  ask  why  this  is  so,  we  find  ourselves  at  a  loss  ; 
we  cannot  answer.  We  only  know  that  the  Lord  doeth  as  pleaseth 
II im  with  the  flowers  in  his  garden. 


ON   THE  LIMITS   OF  THE  CLASS   OF    FISHES. 

BY   THEODORE     GILL,    M.D.,    PH.D. 


In  the  classification  of  the  animal  kingdom  the  vague  ideas 
prevalent  among  the  vulgar  and  originating  in  prejudices  based  on 
habitat  or  external  appearance  have  been  more  or  less  reflected, 
and  special  forms  associated  with  earth,  air  and  water.  Thus 
were  the  inhabitants  of  the  '*  element "  associated  together  on  the 
one  hand,  and  separated  from  those  of  other  ''elements"  in  the 
other  b}'  the  ancient  cosmologists  and  poets.*  This  was  the  first 
generalization  or  attempt  to  combine  the  groups  which  from  all 
time  have  been  recognized  as  ''beasts"  or  '' onimals,"  "birds," 
"  fishes,"  and  others  in  still  more  comprehensive  groups.  But, 
in  time,  and  as  investigation  was  directed  to  the  structure  of 
animals,  it  was  found  that  the  preconceived  ideas  respecting  the 
relations  of  the  various  forms  to  the  media  which  they  inhabited, 
were  b}"  no  means  the  correct  expressions  of  the  relations  of  such 
forms  in  structural  features.  Tiie  recognition  of  this  fact  resulted 
in  the  admission  of  several  classes  (anticipating  the  definite  ideas 
which  are  now  associated  with  such  groups)  and  tiie  virtual  sepa- 
ration of  the  vertebrates  frojn  the  invertebrates.     But  the  ancient 

*In  the  beginning  God  created  the  heaven  and  tlie  earth.  And  the  earth  was  without 
form  and  void. 

And  God  made  the  flnnament,  and  divided  the  tenters  that  were  iinder  the  flrmanient, 
from  the  waters  tiiat  were  above  the  Ih-niainent:  and  it  was  po.  And  God  said  :  Let  the 
waters  under  the  heaven  bo  gatlicred  together  unt()  one  place,  and  let  the  dry  land 
appear:  :uid  it  was  so.  ^ 

And  God  said:  Let  the  waters  bring  forth  abundantly  the  moving  creature  that  hath 
life,  and/oirZ  that  may  fly  above  the  earth,  in  the  open  firmament  of  heaven. 

And  God  said:  Let  tho  earth  bring  forth  tlie  llrinf/  creature  after  h'xs  kind,  cattle  and 
creeping  thing,  and  beast  of  the  earth  alter  his  kind:  and  it  wan  bo.— Genesis^  Ch.  /, 
rer.'tfjs  1,2,  7,  9.  20,  24. 

The  same  idea  is  expressed  by  several  of  the  ancient  poct8  and  especially  by  Ovid  in 
the  following  lines :  — 

Ante  mare  ct  tellns.  et,  quod  tegit  omnia,  ccelum, 

Unuri  erat  tolo  nntura*  vuHuh  In  »)rbe, 

Quern  dixere  Chaos;  rudrs  indigosta«iue  moles; 


Hanc  Deus  et  melior  litem  nntura  dirennt: 
Nam  ca:lo  terras,  et  tcrris  abscidit  undas; 

Son  regio  foret  nlla  sui-^  animanlibns  orba; 
Astra  tenent  aeleste  solum,  formauiue  <leorum; 
Cesserunt  nitidis  habitandae  phcihtis  unda  ; 
Ttrra/eras  cei)it;  volncrcs  agitabilis  aer. 

—  Ovid,  Met.  7,  /.  5-7,  21-  22.  72-75. 
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idea  of  a  certain  relation  between  form  and  habitat  still  prevailed 
to  a  greater  or  less  extent,  and  the  vertebrates,  in  the  earliest 
days  of  systematic  zoologj- ,  were  instinctively  divided  into  quad- 
rupeds, or  animals  especially  fitteil  for  progression  on  land  ;  birds, 
especially  adapted  for  flight  and  fishes,  destined  for  life  in  the 
waters ;  while  those  animals  not  referable  to  either  category,  such 
as  reptiles,  bats,  etc.,  were  slurred  over  or  forced  into  combination 
with  the  others  on  account  of  some  points  of  real  or  supposed 
agreement.  Soon,  however,  the  distinction  of  the  cold-blooded 
quadrupeds  from  the  warm-blooded  ones  (mammals)  and  the  affin- 
ity of  the  former  and  the  serpents  were  recognized,  and  the  class 
of  "reptiles"  constituted.  It  was  long  before  it  was  fully  and 
generallj^  acknowledged  that  the  latter  was  a  heterogeneous  assem- 
blage of  forme  having  very  diverse  relations,  part  of  them  being 
closely  related  to  birds,  and  the  others  almost  undistinguishable 
from  fishes.  Such  recognition  has  now  become  practically  uni- 
versal, but,  at  this  point,  the  progress  of  zoological  taxonomy  as 
exhibited  in  the  appreciation  of  the  subordination  of  types  has 
been  to  a  great  extent  arrested,  and  naturalists  have  mostly  been 
content  to  recognize  the  five  classes.  Mammals,  Birds,  Reptiles, 
Batrachians,  and  Fishes.  Several  naturalists,  however,  have  dis- 
sented from  thia  view,  and  indeed  the  class  of  fishes  hiis  not  been 
so  universally  recognized  with  the  limits  the  mind  is  still  most 
apt  to  connect  with  it  as  is  usually  supposed. 

The  Class  and  its  modifications, — The  cetaceans  and  fishes  were 
regarded  as  a  group  coordinate  with  the  warm-blooded  quadrupeds 
(mammals)  and  birds,  either  avowedly  or  by  implication,  till 
Brisson,  in  1760,  finally  withdnew  the  former  from  the  class,  and 
placed  them  in  more  immediate  relation  with  the  warm-blooded 
quadrupeds,  regarding  them,  however,  as  constituting  a  peculiar 
class :  the  class  of  fishes,  thus  relieved,  was  for  the  first  time 
presented  with  the  limits  since  generally  recognized. 

It  is  true  that,  as  a  matter  of  fact,  the  agreement  of  the  ceta- 
ceans with  the  mammals  in  their  respiratory  apparatus  and  warm 
blood  had  been  long  previously  recognized,  even  by  Aristotle  and 
indeed  by  every  observer  capable  of  comparison  of  facts,  but  in 
spite  of  such  recognition,  the  apparent  agreement  in  form  and 
adaptability  for  progression  in  the  waters  exercised  such  a  prepon- 
derant influence  over  the  mind,  that  the  hints  thus  offered  were  not 
accepted  in  their  fulness  till  1758  by  Linnc. 
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Liim6  first,  in  the  tenth  edition  of  his  " Systems  Naturae" 
(1758),  eliminated  the  cetaceans  from  the  class  of  fishes  and 
combined  them  with  the  viviparous  quadrupeds  in  a  single  class, 
for  which'  he  proposed  the  now  universally  accepted  name  Mam- 
malia. At  the  same  time  that  he  eliminated  the  cetaceans,  how- 
ever, he  violently  divorced  from  the  class  of  fishes  and  referred  to  the 
amphibia,  under  the  name  Amphibia  nantes,  first  (in  1758),  all  the 
Chondropterygii  of  Artedi  (except  the  sturgeons)  as  well  as  the 
genus  Lophius ;  and,  subsequently  (1766),  he  removed  still  others 
from  the  class,  completing  the  removal  of  the  Chondropterygii  by 
the  exclusion  of  the  sturgeons,  and  discharging  at  the  same  time 
the  genera  Cyclopterus,  Balistes,  Ostracion,  Tetrodon,  Diodon, 
Centriscus,  Syngnathus  and  Pegasus,  most  of  which  formed  the 
Branchiostegi  of  Artedi.  He  seems  to  have  been  led  to  this 
measure  by  the  belief  that  they  were  provided  with  lungs  instead 
of  gills,  apparently  having  been  misled  by  an  eiToneous  observa- 
tion of  Dr.  Garden,  of  Charleston,  on  Tetrodon. 

Gmelin,  in  his  edition  of  the  "Systema  Naturte"  (1788),  re- 
stored to  the  class  the  forms  thus  divorced  from  the  fishes. 

The  genus  Myxine  was  referred  to  the  class  Vermes  by  Linn 6 
and  his  followers,  and  therefore  doubtless  was  overlooked  by  Bloch, 
who  redescribed  it  as  a  fish  under  the  name  Gastrobranchus. 

The  constituents  of  the  class  having  been  at  length,  for  the 
time,  agreed  upon,  the  question  of  its  subdivision  or  union  with 
others  was  next  agitated. 

Pallas  combined  the  fishes  with  the  Amphibia  of  Linn6  in  a 
class,  coordinate  with  mammals  and  birds,  which  he  named  Mono- 
cardia.  Long  afterwards.  Prof.  0)j^en  adopted  the  same  view,  but 
gave  the  new  name  Il8ematocr3'a. 

On  the  other  hand,  the  eldei*  Geoffroy  St.-Hilaire,  and  following 
him,  Latreille,*  separated  the  combined  Elasmobranchiates  and 
Marsipc^branchiatcs  as  a  class  (equivalent  to  the  order  Spiracu- 
lata  of  Pallas) ,  and  named  it  Ichthyodcres  or  Ichthyodera.  This 
view,  however,  fell  still-born. 

In  1856,  Prince  Charles  Bonaparte  f  recalled  that  Isidore  Geof- 

♦  Latkeille  (Pierre  Audr^) — Families  Naturelles  du  R^gne  Animal,  exposi^es 
succinctemcnt  et  dans  un  ordre  analytiqiie  avec  Pindication  dc  leurs  genres.  Paris, 
J.  B.  Bailli&re.  Libraire  de  Bandouin  Fr^res.  182A.  [8vo,570pp.]— Troisidme  Classe, 
Ichthyodcres,  Ichthyodera  (G.  St.  H.))  P*  107;  QaatriCme  Classe,  Poissons,  Pisces, 
p.  112. 

t  Bonaparte  (Prince  Charles  Lacien)  Additions  et  corrections  aux  Tableaux  paral* 
Idliqaes  de  la  deuxiCme  sous^dasse  des  Oiseaux,  Pracocee  ou  Autophages;  .    .    . 
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froy  St.-IIilaire  *  had,  in  1^52,  separated  from  the  class  of  fishes 
as  the  type  of  a  new  class  (Myelozoa)  the  genus  Branchiostoma  or 
Ainphioxiis  (a  species  which  was  originally  described  bj' Pallas  as  a 
member  of  the  mollnscan  genus  Limax),  rediscovered  and  first 
referred  to  the  class  of  fishes  by  Costa  in  1834.  Bonaparte,  at  the 
same  time,  proposed  to  withdraw  from  the  invertebrates  the  genus 
Sagitta  (Quoy  and  Gaimard)  and  elevate  it  to  the  rank  of  a 
class  (Apliano^oa)  of  the  vertebrates-t 

In  the  elevation  of  Sagitta  to  the  rank  of  a  class  Bonaparte 
has  anticipated  Professors  Cams  and  Huxley  (who  also  elevated 
the  same  form  to  class  rank,  retaining  the  name  Cha^tognatha, 
originally  conferred  upon  it  as  the  type  of  an  ordor  by  Leuckart). 
But  his  views  respecting  its  pertinence  to  the  branch  of  verte- 
brates are  untenable,  for  there  can  now  be  no  doubt  that  it  is 
at  least  most  nearly  related  to  the  class  of  annelides. 

In  1857,  the  question  of  the  primary  classification  of  fishes  was 
again  reviewed  b}'  l^rof.  Agassiz.  That  eminent  zoologist  *'was 
satisfied  that  the  diff*erences  which  exist  between  the  Selachians 
(the  skates,  sharks,  and  Chimaene)  are  of  the  same  kind  as  those 
which  distinguish  the  amphibians  from  the  reptiles  proper  and 
justify,  therefore,  their  separation,  as  a  class,  from  the  fishes  proper. 
I  consider  also  (he  adds)  the  Cyclostomes  as  a  distinct  class 
for  similar  reasons ;  but  I  am  still  doubtful  whether  the  Ganoids 
should  be  separated  also  from  the  ordinary  fishes."  He  finall}'^ 
however  admitted  four  classes,  viz  : — 

"1st  class;  Myzontes  with  two  orders,  Myxinoids  and  Cyclos- 
tomes. 

(Suite  ct  fin.)  <Coniptce  rendu*  hebduHpduires  des  fedances  de  rAcadomte  dct*  Sci- 
ences, (ler  Dec.  185(5)  XLIII,  1017-1027. 

♦  I  have  been  unable  to  find  any  memoir  or  paragraph  in  any  work  by  GeoflV^jy  St.- 
Illlaire  embodyintr  the  view  refened  to,  and  suspect  it  may  have  been  a  verbal  commu- 
nication, and  never  actually  publi>hed. 

tQue  le  Sagitta.  Quoy  et  Gaimard,  cet  animal  singulicr  ni  commun  dans  left  mers  du 
Nord,  dt'couvoii.  ])ar  nos  intrcpides  voyageurs,  et  ballot  to  par  Icfi  favant:^  entre  les 
Mollusqups,  lea  Ver.^  et  jus<iu'  aux  Acnlephesl  pof«>6de  danb  la  premiore  p<^i.io(](»  (\q  g^ 
vie  uno  grosse  corde  dorsale  qui  en  fait  un  Vertobiv  Hubii<sant  une  metamorphose 
retrograde  <bin»?  le  pens  de  R^ithke.  C'est  a  M.  Meis^ner,  jeune  profe^beur  k  Bftlc, 
qu'on  tloit  cette  belle  decouverte.  ('et  animal,  qui  dans  I'etat  actiiel  de  la  science  ne 
pourrait  6tre  regardc  que  comme  un  Poiftson,  pour  ainsi  dire,  di*gradc'.  meritcrait  do 
former  une  classe  k  part,  bicn  plus  encore  que  TAmithyoxu:?  on  Branchiostoma,  dont 
notre  savant  P^^■<ident  a  fait  le  type  de  sa  cla-^ee  des  Afydlaires  (Myelozoa).  depuis  1852. 

En  effet,  la  corde  dorsale  (qui  forme  le  distinctif  csaentiel  des  Vcrtebrc.**)  s'obllterant 
et  disparaissant  completement  dan»  Padulte,  con^titue  un  caracture  toUemcnt  impor- 
tant, qu'il  ne  pent  designer  un  groupe  d*un  rang  moins  elevd  que  celui  de  elastic;  il 
pourrait  Otre  convenablo  de  douncr  k  cette  classe  le  nom  d^Aphaniuire*  ou  Aphanozoa. 
Op.  cit.  p.  1022. 
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2cl  class  ;  Fishes  proper  with  two  orders,  Ctenoids  and  Cycloids. 

3d  class ;  Ganoids  with  three  orders,  Coelacanths,  Acipense- 
roids,  and  Saiiroids ;  and,  doubtful,  the  Siluroids,  Plectognaths 
and  Lophobranchcs.  , 

4th  class ;  Selachians  with  their  orders,  Chima3ra3,  Galeodes, 
and  Batides."* 

The  Lei)tocardians  and  Dipnoans  were  not  referred  to  in  this 
essay  and  consequently  it  is  doubtful  what  the  author  considered 
to  be  their  relations. 

In  1866,  Prof.  Hackel  also  divided  the  fishes  into  four  classes, 
but  on  entirely  different  grounds  and  with  extremely  different  limits 
from  those  proposed  by  Prof.  Agassiz  ;  the  classes  recognized  by 
Hackel  being  represented  severally  Jby  (l)Branchiostoraa  (Lepto- 
cardia),  (2)  the  Myxinoids  and  Petrorayzontes  (Cyclostoma)  and 
(3)  all  other  fishes  (Pisces)  except  Protoptera,  which  (4)  consti- 
tutes a  fourth  class  (Dipncusta).  Hackel,  moreover,  does  not  con- 
sider the  fishes  as  a  group  coordinate  with  any  combination  of  other 
vertebrate  classes ;  contrasting  tlic  Leptocardia  in  a  group  (Sub- 
phylum  Leptocardia  or  Acrania)  opposed  to  all  the  rest  of  the  ver- 
tebrates (Subphylum  Pachycardia  or  Craniota)  ;  and  under  the 
latter  opposing  the  (1)  Cyclostoma  in  a  "cladus"  or  superclass 
Hauptklasse  Monorrhina),  coordinate  with  (2)  another  (Anamnia) 
containing  the  fishes,  '•  Dipneusta,"  "  Halisauria"  (extinct  swim- 
ming reptiles),  and  Batrachians,  and  (3)  a  third  (Amniota) 
embracing  reptiles,  birds  and  mammals,  t 

In  186<S,  Prof.  Cope,  |  in  a  suggestive  article  on  the  doctrine  of 
evoluti(Mi,  considered  the  Leptocardii,  Dcrmopteri,  Elasmobranchii, 
Teleostei  (including  Ganoidei  as  a  subclass)  and  Dipnoi  to  be 
groups  coordinate  with  the  Batrachia,  Reptilia,  Aves  and  Mam- 
malia and  therefore  classes :  §  in  a  subsequent  memoir,  he  reiter- 
ates more  distinctly  the  same  opinion,  remarking  that  "The  classes 
Aves,  Reptilia,  and  Batrachia  are  those  over  which  the  present 
review  extends.     The  classes  of  vertcbrata  not  included  are :  the 

♦  Agassiz  (Louis).  Contribationsi  to  the  Natural  History  of  the  United  States  of  Amer- 
ca,  I,  1857,  p- 187  (=E«isay  on  claBsillcation,  chap,  iii,  f<cction  i). 

t  Hackel  (Ernst).  Gencrelle  Morphologic  der  Organienien,  b.  2  (AUgemeine  Entwick- 
elangi^genchichle  der  Organisnien),  1866,  pp.  cxvili-cxxix;  also  ib.  NatUrliche  Schop- 
ftings  goschlchtc  (18(]8),  2e.  aufl.  1870,  pp.  512-513,  etc. 

J  Cope  (Edward  Drinker).  On  the  Origin  of  Genera  .  .  .  .  <  Proceedings %)f  the 
Academy  of  Natural  Sciences  of  Philadelphia,  18C8,  p.  256-265. 

§Thc  groups  in  question  are  arranged  in  the  same  vertical  line  in  five  tables  exhib- 
iting anatomical  details  in  which  the  subordination  of  groups  appears  to  have  been 
careAilly  considered  and  attempted  to  be  represented. 
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Dipnoi,  Pisces,  Elasmobranchii,  Dermopteri,  Leptocardii  and  the 
Mammalia.* 

Subsequently,  in  a  most  important  special  memoir  on  the  classi- 
fication of  fishes,  P^rof.  Cope  f  (if  I  understand  his  views)  recog- 
nized (as  classes)  six  groups  of  Vertebrata ;  Mammalia,  Saurop- 
sida  (birds  and  reptiles),  Batrachia,  Pisces,  Dermopteri,  and 
Leptocardii.  After  enumerating  these  groups,  he  adds:  "These 
six  classes  of  Vertebrata  appear  to  be  well  established." 

Three  classes  among  Fishes, — After  a  careful  survey  of  the  field, 
the  author  had  independently,  several  years  ago,  arrived  at  the 
same  conclusion  as  l^of.  Cope  respecting  the  old  class  of  fishes, 
but  had  neglected  to  announce  them  except  in  conversation  with 
others  engaged  in  like  pursuit,  and  in  lectures.  He  had,  however, 
somewhat  inclined  to  the  recognition  of  the  Elasmobranchiatcs 
as  a  class,  but  considers  such  at  present  inadvisable  and  perhaps 
uncalled  for  by  the  evidence  ;  like  Prof.  Cope,  he  cannot  agree  with 
Prof.  Ilackel  in  the  separation  of  the  Dipnoans  from  tlie  class 
Pisces,  the  relations  of  that  form  with  Pol}T)terus  and  other  univer- 
sally recognized  Ganoids  being  more  intimate  than  those  between 
such  Ganoids  and  the  typical  fishes.  The  number  of  classes  recog- 
nized as  confounded  under  the  common  designation  of  fishes  will 
then  be  three,  viz : — 

I.  FI80ES. 

SYXONYME8,  AH  CLASSES. 

<Pl8ce8,  Artedi,  1738,  Linn<5, 1735-1754  (Incl.  Ccfto). 
>•  Pisces.  Linni,  1750,  etc.  (excl.  Chondropterygiiy  etc.) 
>Poi88on6  (Pisce.-*),  Geoff.  St.  Jlilaire^  Latreilley  18^5. 

>  Ichthyodercs  (Ichthyodera),  Geoff.  St.  Hilaire,  LatreilUy  1846. 

>  Fishes  proper,  Agasa.^  1857. 

>  Ganoids,  ^^tuff.,  1857. 
>•  Selachians,  Agasi.^  1857. 
>-  Pisces,  HOckel,  1806. 

>  Dipneusta,  HdckeJ^  1860. 
>>  Dipnoi.  Cope,  1868. 
>Teleo8tei,  Cope,  1868. 

>>  Elasmobranchii.  Cope,  1868. 
=Pisce8,  Copey  1872. 
Fishes  part.,  auct.plur. 

*  Cope  (E.  D.)  Synopsis  of  the  extinct  Batrachia  and  Reptilia  of  North  America,  1869, 
p.  8;  Trans.  Am.  Phil.  8oc.,t,  14,  p.  3. 

t  Cope  (Edward  Drinker).  Observations  on  the  Systematic  Relations  of  the  Fishes. 
(Contributions  to  the  Ichthyology  of  the  Lesser  Antilles,  §1.)  <Transaction8  of  the 
Amerjtan  Philosophical  Society  (Philadelphia),  2d  series,  v.  14,  pp.  447, 1872. 

The  same  memoir  with  the  same  title  is  printed  in  the  American  Naturalist  fi>r 
September,  1871  (vol.  6,  pp.  579^08,  and  in  tlie  Proceedings  of  the  American  Association 
for  the  Advancement  of  Science,  1871,  (1872)  pp.  317-943,  but  without  the  paragraph 
cited. 
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II.  MABSIFOBBANCHIATJBIS. 

Synonymes,  as  Classes. 

< Ichthyodcres  (Ichthyodera),  Otoff.  St.  HUairtj  Laireillc,  1825. 
<Myzonte8,  Agass.^  1857  (includiDg  Amphioxus?), 
=CycloBtoraa,  Hdckel,  1866. 
=Derraopteri,  Coptj  1868, 1872. 

Synonvmbs,  as  Subclass. 

cs  Marsipobranchii,  Bon..  1840  (incl.  Leptocardii). 
=  "  MUller,  ]844«<att<;^p/tir. 

<  "  Bon.,  1846. 

<Dermopteri,  GUI,  18<J1,  Owen,  1863. 

m.  liEFTOOARDIANS. 

Synonymes,  as  Class. 

=  Myelozoa,  /«.  Oeoff.  St.  HU.j  Bon.,  1856. 
•^Myzontes,  Agatt.,  1857. 
=Leptocardia,  Hflcktl^  1806. 
=  Leptocardii,  Cope,  1868, 1873. 

Synonymes,  as  Subclass. 

=  Leptocardii,  Miiller,  1844,  etauct.plur. 
<Dormopteri,  Gill.  18'Jl,  Owen,  1886. 

These  three  classes  appear  to  be  bettdl*  entitled  to  such  distinc- 
tion than  any  of  the  higher  classes  of  vertebrates,  both  on  account 
of  the  greater  taxonomic  value  of  their  distinctive  characters,  and 
their  isolation  from  the  next  allied  forms ;  and  in  both  these  re- 
spects, they  are,  foT  example,  far  more  worthy  of  recognition  than 
the  classes  of  birds  and  reptiles  as  distinguished  from  each  other, 
or  the  Pisces  on  the  one  hand  and  the  Batrachians  on  the  other. 
The  difficulty,  indeed,  in  the  case  of  the  inferior  classes  consists 
not  in  the  inability  to  distinguish  them  from  each  other,  but  in  the 
task  of  tracing  the  homologies  between  them,  and  there  is  no 
evident  reason  why  this  state  of  facts  should  not  be  to  some 
extent  reflected  in  the  classification.  The  chief  objection  thereto 
of  which  the  author  is  aware  is  a  current  and  vague  idea  that  what 
are  called  lower  forms  are  more  elastic  and  exhibit  a  wider  range 
of  variation  than  superior  ones,  and  by  assuming  that  all  low  forms 
of  any  branch,  however  much  they  may  differ  in  structure,  are 
constituents  of  a  natural  group  to  be  compared  with  several  more 
restricted  higher  ones ;  such  views  may  be  enforced,  but  are  liable 
to  be  considered,  and  only  worthy  of  being  treated,  as  petitiones 
principii. 

Certainly,  the  differences  between  Branchiostoma  (Amphioxus) 
and  its  nearest  of  kin  are  as  evident  and  striking  as  those  between 
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any  ooiiti(]fiious  (^lasses  in  the  entire  animal  kingdom  ;*  that,  further- 
more, they  are  significant  of  tiie  highest  class  taxonomic  value  is 
indicated  by  their  fundamental  nature,  and  the  coordination  of 
all  parts  of  the  organization. 

There  is  also  no  longer  reason  for  hesitancy  in  the  admission  of 
such  a  rank  on  the  plea  of  imi)erfect  knowledge  of  structure  or 
the  supposition  that  it  may  be  the  young  of  some  other  form  t — 
a  suspicion  formerly  common  to  many  and  siiared  l)y  the  author. 
With  these  facts,  therefore,  something  more  than  mere  assertion 
of  opinion  is  requisite  before  the  title  of  tiie  group  to  at  least 
class  rank  can  be  questioned. 

A  much  mooted  question  has  been  what  are  the  characters  of 
the  class  of  lishes,  and  how  are  they  distinguished  frqm  the  class 
of  batracbians.  This  (juestion  has  been  discussed  by  Dr.  IJrandt, 
of  St.  Petcrsburgh,  in  an  elaborate  memoir. }  So  long  as  the 
lishes,  Marsipobranchiates  and  Leptocardians,  were  -confounded 
in  one  class,  the  extreme  variations  of  the  so-called  class 
blinded  one  to  the  minor  differences  that  would  otherwise  have 
been  seized,  and  the  resijt  was  that  no  absolute  characters  were 
discovered  to  limit  the  so-called  class.  lUit  the  class  purged  of 
the  Marsipobranchiates  and  Leptocardians  offers  no  longer  such 
obstacles,  and  although  the  characters  appear  to  have  been  over- 
looked hitherto,  it  is  not  the  less  true  that  all  tjie  known  fishes  are 
absolutely  distinguished  from  all  the  known  batrachians  by  very 


♦  Pakkku  (William  KItclien),  *'  On  ihe  StrurtureaJHl  Dovol.jpinent  oltlic  Skull  of  the 
Common  Froj?  {liana  temporuria  L."  [Pliil.  Tr.  1871.  p.  'iOi-3],  well  remarks  " The 
lowcr-t  exi.-ting  iIkIi  but  ont*  if*  tiie  Myxinoid  (lami)r«»y.  hajr,  I^lello^tom:I);  between 
it  and  the  lowest  vertebrate,  the  laneelet  (Amphioxus),  there  is  a  gap.  the  extent  of 
which  has  never  been  imagined;  and  yet  even  the  lancelft  it.-elf  is  not  nece.s8arily  the 

boundary  form Kvery  anatomist  will  at  once  ^ce  that  a  creature  no  higher  in 

type  lh:»n  the  unh;iti-hed  embryo  ol  the  frog  is  yet  an  untoM  distance  in  advance  of 
the  laneelet  which  yet  is  only  the  L-notni  lotcf.ai  of  the  great  vertebrate  ^ubkingdom. 

tlJKUT(I*.  )  Sur  i'Amphioxu-*.     NotedeM.  I*.  Rert <Comi)te8  rcmlus 

hebdoniadaires  dcs  seances  do  l*Acadi'mie  des  Sciences  (Tari"*),  t.  OT),  1S71,  pp.  364-7; 
traublated  (On  the  anatomy  and  physiology  of  AmphioxunXThe  Annals  and  Maga- 
zine of  Natural  IIi^tor}',  third  heries,  20, 1807,  pp.  .'iO-i.  ConUiin^i  notes  on  the  ejection 
of  semen,  etc. 

KOWALEV8KT  (-\.  )  Entwicklungcgeschichtc  des  AmphioxuB  lanceolatiis. 

.  .  .  18'>7.  [4to.  1  pi.,  17  pp.  3  pi.]  <  Memoires  de  l'Aeadenii(S  Impch'iale  des  Sciences 
de  St.  Peterebourg.  viie  S<Jrie.  t.  xi,  no  4. 

An  account  of  the  development  of  the  species.    The  eggn  are  expelled  through  the 
mouth. 

t  Brandt (Johann  Priedrich).  Bemerkungen  Uberdio  Classification  derKaltblUtigen 
RUckenmarkthiere  zur  Beantwortung  dcr  Frage  Was  ibt  ein  Fisch  ?  ....  St.  Peters- 
burg, 1865  [4to.  1  pi.,  30  pp.]  =  M^moires  de  PAcad^mie  Imp^riale  des  Sciences  de  8t 
P^tersbourg,  7e  serie,  t.  9,  no.  8. 
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obvious  ones.  All  the  batrachians  have  a  scapula  (in  the  broadest 
sense)  which  is  homogeneous,  the  only  differentiation  being  in  the 
simple  ossification  of  parts  and  which  is  always  confined  to  the 
side ;  on  the  other  hand,  in  all  the  fishes  the  shoulder  girdle  has 
somewhat  the  form  of  the  furcula  (wish-bone)  of  a  bird,  and  really 
forms  a  girdle  behind  the  head,  inclining  forward  and  connected 
below,  either  by  a  median  cartilage  or  directly,  and  a  wholly  dif- 
ferentiated element  (answering  to  the  paraglenal  or  coracoid* 
region  of  Batrachians),  or  elements,  support  the  pectoral  member. 
The  Dipnoans  (Lepidosiren,  etc.)  and  all  other  fishes  agree  in  this 
respect  and  differ  from  the  Batrachians. 

In  conclusion  the  following  analytical  synopsis  (extracted  from 
the  author's  "  Arrangement  of  the  Families  of  Fishes,"  published 
by  the  Smithsonian  Institution)  will  exhibit  the  principal  charac- 
ters which  distinguish  the  several  classes  confounded  under  the 
name  of  Fishes.  .  The  characters  used  are  supplemented  by  many 
others : — 

OIiASSES. 

I.  Skull  more  or  less  developed,  with  the  notochord  not  continued  for- 
wards beyond  the  pituitary  body.  Brain  diUereutlatcd  and  distinctly 
developed.  Heart.developed  and  divided  at  least  into  an  auricle  and 
ventricle. 

A.  Skull  well  developed,  and  with  a  lower  jaw.     Paired  flns  devel- 

oped (sometimes  absent  through  atrophy)  ;  and  with  a  shoul- 
der girdle  (lyriforra  or  furcula-shaped,  curved  forwards  and 
with  its  respective  sides  connected  below  f),  and  with  pelvic 
elements.     Gills  not  purse-shaped.  riscES. 

B.  Skull  imperfectl}'  developed  and  with  no  lower  jaw.     Paired 

flns  undeveloped,  with  no  shoulder  girdle  nor  pelvic  elements. 
Gills  purse-shaped.  mausipubkanciju. 

II.  Skull  undeveloped,  with  the  notochord  persistent  and  extending  to 
the  anterior  end  of  the  head.  Brain  not  distinctly  diflerentiated. 
Heart  none.  i.eptocakdii. 

•  ThiHi  is  generally  multiple,  and  itd  elements  have  been  identified  with  the  radius, 
ulna,  and  humerus  (Owen  =  third  bono  of  the  fore-arm  of  Cuvier).  In  a  special  article, 
I  have  discussed  these  homoloji^les. 

fThe  shoulder  girdle  of  the  Elasmobranchiatcs  appears  to  be  homologous  with  the 
paraglenal  or  coracoid  elements  of  the  specialized  il.-thes,  the  proscapula  of  the  latter 
having  been  apparently  first  developed  by  exostosis  in  the  Ganoids,  and  finally  become 
preponderant  while  the  Paraglenal  became  proportionately  reduced. 
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BY   CUARLES   C.    ApBOTT,    M.D. 

In  the  course  of  a  day's  fishing  during  the  past  month  of  Sep- 
tember, my  companion  and  m^^self  caught  a  large  number  of 
those  lobster-like  crustaceans,  known  eveiy  where  as  "  Crawfishes  ;*' 
and  by  zoologists,  as  either  Cambarus  or  Astacus,  the  former 
diflering  from  Astacus  in  having  a  more  elongated  body,  "  by  the 
absence  of  the  gill  on  the  fifth  pair  of  legs,"  and  other  slight  dif- 
ferences, not  noticeable  except  upon  careful  examination. 

The  crawfishes  found  in  New  Jersey  all  belong  to  the  genns 
Cambarus ;  and  of  this  genus,  certainly  three  species,  viz.,  Cam- 
bants  acutns  Girard,  Cambarus  affinis  Say,  and  Cambarus  Bartonii 
Fabricius,  are  found  either  in  the  streams  and  ditches  near,  or  in 
the  Delaware  River,  at  Trenton,  New  Jersey. 

It  is  difficult  to  sa^'*  which  of  the  three  species  is  the  most  abun- 
dant in  the  general  locality  we  have  named,  inasmuch  as  they 
seem  to  prefer  diflerent  streams ;  one  being  a  plant-loving,  one 
a  stone-haunting,  and  the  third,  a  mud-frequenting  species.  In 
their  respective  haunts,  each  is  apparentl}^  as  numerous  as  is 
either  of  the  others  in  their  chosen  home. 

During  the  past  month  (September),  as  a  result  of  a  thorough 
examination  of  many  small  streams,  as  well  as  of  the  Delaware 
River  itself,  we  have  found  the  Cambarus  acutus  to  frequent 
running  streams,  which  have  masses  of  vegetation  growing  in 
them,  the  animal  in  question  resting  upon  the  plants,  usually 
near  the  surface  of  the  water.  We  have  found  since  our  collect- 
ing excursions,  on  carefully  approaching  clear,  running  streams, 
suoh  as  just  mentioned,  that  this  crawfish  is  to  be  seen  resting 
on  the  plants  always  with  the  head  directed  down  stream.  If 
disturbed,  they  would  dart  backwards  down  to  the  roots,  appar- 
ently, of  the  plant  upon  which  they  were  sitting.  After  a 
lapse  of  about  ten  minutes  they  would  return  to  their  former 
resting-place  creeping  up  the  plant  down  which  they  had  so 
suddenly  darted  tail  foremost. 

The   Cambarus  affinis  is  apparently  the  river  species  of  this 
locality.     We  have  been  able  to  find  it,  as  yet,  only  in  the  Dela^ 
(80) 
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ware  River,  usually  frequenting  the  rocky  bed,  but  also,  in  fewer 
numbers,  on  the  mud-bottomed  portions  of  the  river.  They  are 
usually  found  resting  under  flat  stones,  well  out  from  the  banks 
of  the  stream,  where  the  water  is  of  considerable  depth.  Wlierever 
the  vegetation  is  dense,  we  have  failed  to  find  them  ;  nor  have  we 
seen  anything  to  indicate  that  it  is  a  "  burrowing"  species. 

Dr.  Hagen,  in  his  "  Monograph  of  the  North  American  Asta- 
cidflB,"  which  work  we  have  followed  exclusively  in  identifying  the 
specimens  we  have  collected,  says,  on  page  62,  "  The  Astacus  liTn- 
08U8  Rafinesque  (Amer.  Monthl.  Mag.,  t.  2,  p.  42)  from  the  muddy 
banks  of  the  Delaware "  is  apparently  the  same  species  as  Cam- 
barus  affinis.  While  we  have  no  reason,  really,  to  doubt  the  cor- 
rectness of  this  assertion,  we  may  say  that  the  specimens  we  have 
collected  during  September  were  none  of  them  from  the  "  muddy 
banks,"  but  from  the  bed  of  the  river ;  although  in  such  banks  we 
found  many  crawfish,  of  a  very  different  species,  as  we  shall  see. 

The  Cambarxcs  BaHonii^  it  appears  to  us,  is  the  one  burrowing 
species  of  this  locality.  We  have  found  in  the  deep  ditches,  with 
precipitous,  muddy  banks,  a  medium  sized  crawfish,  that  in  most 
respects,  accords  with  the  species  called  Cambarus  Bartonii  Fabr., 
by  Dr.  Hagen,  on  page  75  of  his  Monograph. 

We  have  purposely  said  "  in  most  respects,"  inasmuch  as  there 
is  a  considerable  range  of  variation  between  the  many  examples 
that  we  have  collected.  Dr.  Hagen  says  of  this  crawfish  it*' is 
the  most  variable  species ;  as  yet  I  cannot  find  stable  and  constant 
characters  for  dividing  them  into  three  or  four  species,  as  Mr. 
Girard  has  done." 

It  is  this  species,  we  doubt  not,  that  Dr.  Godman  found  near 
Philadelphia,  and  has  referred  to,  as  follows,  in  his  "  Rambles  of 
a  Naturalist,"  which  we  find  printed  with  the  second  volume  of 
his  *'  American  Natural  History,"  third  edition  :  Philad.,  1842. 
Dr.  Go<lman  saj's, —  "I  now  returned  to  tlie  little  brook  and,  seat- 
ing myself  on  a  stone,  remained  for  some  time  unconsciously 
gazing  on  the  fiuid  which  gushed  along  in  unsullied  brightness  over 
its  pebbly  bed.  Opposite  to  my  seat  was  an  irregular  hole  in  the 
bed  of  the  stream  into  which,  in  an  idle  mood,  I  pushed  a  small 
pebble  with  the  end  of  my  stick.  What  was  my  surprise,  in  a  few 
seconds  afterwards,  to  observe  the  water  in  this  hole  in  motion, 
and  the  pebble  I  had  pushed  into  it  gently  approaching  the  sur- 
face.    Such  was  the  fact ;  the  hole  was  the  dwelling  of  a  stout 
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little  crawfish  or  fresh-water  lobster,  who  did  not  choose  to  be 
iDcommodcd  b}'  the  pebble,  though  doubtless  he  attributed  its 
sudden  arrival  to  the  usual  accidents  of  the  stream,  and  not  to  my 
thoughtless  movements.  He  had  thrust  his  broad  lobster-like 
claws  under  the  stone,  and  then  drawn  them  near  to  his  mouth, 
thus  making  a  kind  of  shelf ;  and  as  he  reached  the  edge  of  the 
hole,  he  suddenly  extended  his  claws,  and  rejected  the  encum- 
brance from  the  lower  side,  or  down  stream.  Delighted  to  have 
found  a  living  object  with  whose  habits  I  was  unacquainted,  I 
should  have  repeated  my  experiment,  but  the  crawfish  presently 
returned  with  what  might  be  called  an  armful  of  rubbish,  and 
threw  it  over  the  side  of  his  cell,  and  down  the  stream  as  before. 
Having  watched  him  for  some  time  while  thus  engaged,  my  atten- 
tion was  caught  by  the  considerable  number  of  similar  holes  along 
the  margin  and  in  the  bed  of  the  stream.  One  of  these  I  explored 
with  a  small  rod,  and  found  it  to  be  eight  or  ten  inches  deep,  and 
widened  below  into  a  considerable  chamber,  in  which  the  little 
lobster  found  a  comfortable  abode.  Like  all  of  his  tribe,  the 
crawfish  makes  considerable  opposition  to  being  removed  from 
his  dwelling,  and  bit  smartly  at  the  stick  with  his  claws :  as  my 
present  object  was  only  to  gain  acquaintance  with  his  dwelling, 
he  was  speedily  permitted  to  return  to  it  in  peace." 

There  are  some  points  in  this  pleasing  description  of  the  haunt 
of  a  burrowing  crawfish  that  differ  from  the  results  of  our  own 
observations.  It  will  be  noticed  that  the  principal  description 
is  of  a  "  burrow  "  or  hole  in  the  bed  of  the  stream,  facing  against 
the  current.  This  is  more  in  accordance  with  what  we  have 
noticed  of  the  habits  of  Cambarus  affinis^  which  species,  however, 
appears  merely  to  take  shelter  under  stones ;  and  the  burrows  of 
Cambarus  Bartoniij  so  far  as  we  have  discovered  them,  have  all 
been  in  the  banks  of  the  smaller  streams  and  meadow  ditches 
(and  occasionally,  a  colony  of  buiTows  in  the  river  bank,  where 
peculiarly  favorable),  a  little  below  the  usual  water  line. 

The  crawfish  that  we  have  found  inhabiting  such  burrows, 
located  as  we  describe,  besides  showing  anatomical  specific  differ- 
ences, will  thrive  admirably,  we  find,  in  an  aquarium,  where  the 
water  is,  of  course,  quiet ;  while  both  the  others  die  very  soon 
after  being  token  from  their  natural  habitats.  This  fact,  we  think, 
is  of  itself  quite  sufiQcient  to  show  a  decided  difference  between  a 
burrowing  and  a  running  water  species,  «ven  if  no  anatomical  vaii- 
ations  could  be  traced. 
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Dr.  Hagen  refers  to  the  quotation  from  Dr.  Godman,  speaking 
of  the  crawfish,  of  which  the  latter  writes,  as  Cambarus  Diogenenes 
Girard,  and  considers  it  to  be  the  same  as  0.  Bartonii  Fabricius ; 
although  it  seems  to  bear  some  resemblance  to  C  obesus  Hagen, 
a  southern  and  western  species.  One  fact  is  certain,  at  least, 
that  the  specimens  observed  by  Godman  v^ere  in  a  stream  near 
Philadelphia,  a  locality  familiar  to  Girard.  We  have  found  no 
specimen  about  Trenton,  New  Jersey,  that  could  be  identified  with 
C  obesus  Hagen,  although  we  have  made  very  careful  search, 
hoping  to  find  more  than  the  three  species  we  have  mentioned. 

Crawfish  are  strictly  omnivorous  animals  but,  although  exceUent 
scavengers,  do  not  feed  wholly  upon  decayed  animal  and  vegetable 
matters.  We  have  frequently  noticed  that  C.  Bartonii  in  an 
aquarium  breaks  off  the  short  stems  of  the  common  river-weed, 
and  eats  the  main  stem,  after  stripping  it  of  its  minute  leaves. 
So  too  C.  affinis^  from  beneath  its  sheltering  fiat  stone,  and  0. 
Bartonii^  in  its  safe  burrow,  will  seize  the  minute  young  Cypri- 
noids,  that  pass  up  and  down  near  the  stream  in  such  myriads, 
ever  and  anon  peeping  into  the  various  little  indentations  in  the 
banks.  Such  little  fish  when  once  fairly  caught  by  the  big,  but 
by  no  means  clumsy,  ^'  hands''  of  a  Cambai'us,  have  no  chance  of 
escape,  and  are  soon  torn  in  pieces  and  devoured. 

Etheostomoids,  or  "darters,"  that  habitually  rest  upon  the 
bottoms  of  the  streams  they  frequent,  will  usually  take  shelter 
underneath  a  stone,  if  one  be  near,  when  they  are  disturbed  either 
by  larger  fishes,  or  by  man.  When  a  crawfish  happens  to  have 
taken  up  his  abode  under  such  a  stone,  it  is  seldom  that  the 
frightened  "darter"  escapes.  Often  have  we  seen  the  common 
Boleosoma  Olmstedi  take  refuge  as  we  have  described  and  found, 
on  examination,  a  Cambarus  quietly  resting  underneath  the  stone^ 
with  the  luckless  "  darter  "  in  his  claws. 

Having  had  our  attention  particularly  called  to  these  crustaceans,, 
during  the  past  month  of  September  only,  we  have,  of  course, 
noted  nothing  of  their  breeding  habits ;  but  the  very  great  num- 
bers of  very  small  specimens  half  an  inch  to  an  inch  and  one 
half  in  length  that  we  have  found,  seem  to  indicate  that  the 
animal  is  of  slow  growth  during  the  first  summer  of  its  exis- 
tence  ;  and  on  the  other  hand,  we  have  failed  to  find  any  specimens 
of  0.  acutiis  more  than  four  inches  in  length,  the  maximum  size 
being  six  and  three-tenths  inches,  as  given  by  Dr.  Hagen. 
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Dr.  Hagcn  mentions  six  specimens  from  Essex  (Co.?)  New 
Jersey,  however,  that  were  smaller  than  the  above  figures  quoted 
from  his  work,  being,  to  use  his  own  words,  "  Long.  corp.  3  ad  4 
inch.''  He  thinks  it  quite  possible  that  these  may  ^'  belong  to  a 
different  species  (viz.,  Camharus  Blandingii),  a  South  Carolina 
form. 

The  young  Cambari,  in  September,  seem  to  be  fully  as  active  as 
the  adults,  but  do  not  fVequent  any  given  class  of  localities,  as 
they  wander  about  the  beds  of  streams,  creeping  forward  in  a 
slow,  awkward  manner,  and  swimming  backwards,  when  disturbed, 
with  wonderful  rapidity. 

It  has  seemed  curious  to  us,  that  we  have  found  no  dead  speci- 
mens of  crawfish.  In  what  manner  their  unattractive  bodies  are 
disposed  of  after  death  we  cannot  imagine.  We  have  tried,  too, 
in  vain,  to  find  out  their  enemies ;  but  have  failed  to  do  so.  We 
should  judge  that  if  at  all  preyed  upon,  it  must  be  when  they  are 
but  a  few  weeks  old.  But  what  becomes  of  their  adult  dead? 
Do  they,  as  birds  are  asserted  to  do,  seek  some  hidden  nook  ?  or 
do  they  dig  their  own  graves  deeply  in  the  mud,  preparatory  to 
the  approaching  dissolution,  which  they  feel  is  near  at  hand  ? 

The  precise  number  of  species  of  this  crustacean,  inhabiting  the 
streams  of  New  Jersey,  we  do  not  doubt,  will  prove  to  be  more 
than  the  three  that  we  have  mentioned ;  but  as  yet  these  are  all 
that  we  can  readily  distinguish  among  the  many  dozens  that  we 
have  gathered  in  our  immediate  neighborhood.  The  diflferences 
that  mark  these  species,  according  to  Dr.  Hagen,  are  found  to  be 
coexistent  with  our  separation  of  the  specimens,  in  accordance 
with  the  diflferent  classes  of  localities  where  found  ;  we  can  there- 
fore scaVcely  think  that  there  is  any  error  in  asserting  that  the 
crawfish  found  in  the  neighborhood  of  Trenton,  New  Jersey,  are 
respectively,  Cambarus  acutus^  affinis  and  Bartonii;  the  first,  a 
plant-loving  species :  the  second,  a  deeper  water,  stone-haunting 
form ;  the  third,  a  burrower  in  the  muddy  banks  of  ditches,  small 
streams  and,  occasionally,  of  the  river  itself. 


THE  RATTLE  OF  THE  RATTLESNAKE. 

BY  PROFESSOR   SAMUEL   AUGHEY. 

I  wish  to  contribute  my  observations  on  the  rattlesnake,  having 
been  specially  favored  in  opportunities  for  the  study  of  this  rep- 
tile. 

Of  all  the  articles  that  have  appeared  on  the  subject  in  the 
Naturalist  that  by  Mr.  Putnam  *  appears  to  me  to  present  the 
most  satisfactory  theory  concerning  the  use  of  the  rattles.  I  am 
•   satisfied  that  one  of  their  uses  is  to  bring  the  sexes  together. 

In  July,  1869,  I  was  engaged  in  surveying  along  the  Logan 
river  in  Wayne  County,  Nebraska.  After  completing  my  con- 
tract I  devoted  a  day  to  investigating  the  natural  history  of  the 
neighborhood.  While  washing  a  collection  of  unios  at  the  water's 
edge,  I  heard  the  familiar  rattle  of  the  Massasauga  (CrotcUophorua 
tergeminus).  I  quietly  crept  up  the  bank  and  cautiously  looking 
over  the  level  bottom  I  saw,  at  the  distance  of  about  thirty  feet,  a 
rattlesnake  coiled  up  with  head  erect  and  gazing  in  an  opposite 
direction  from  my  position.  Every  three  or  five  minutes  the  snake 
would  cease  rattling  for  a  minute  or  more  and  then  commence 
again.  In  about  half  an  hour  from  the  time  that  I  first  saw  the 
snake  I  observed  another  rattlesnake  approach  the  first  one. 
Closer  and  closer  the  second  one  approached,  until  at  length  they 
met  and  indulged  in  a  sexual  embrace.  I  watched  them  for  at 
least  an  hour  and  left  them  at  last  without  disturbing  them. 

The  next  year  at  the  Bow  river  in  the  same  state  I  saw  the 
same  thing  repeated  under  similar  circumstances.  In  neither  case 
could  I  ascertain  whether  it  was  the  male  or  female  that  gave  the 
call. 

I  am  satisfied  that  the  theory  f  that  the  rattle  resembles  the  noise 
made  by  the  Cicada,  and  that  it  is  employed  because  of  this  resem- 
blance to  entrap  birds,  etc.,  is  a  mistake.  I  have  been  accustomed 
to  the  sound  of  the  Cicada  and  the  rattle  of  the  rattlesnake  from 
my  youth,  and  soon  learned  to  distinguish  them,  although  there  is 
betimes  a  striking  resemblance  between  them.  My  familiarity 
with  them  was  gained  in  my  native  state  amid  the  Alleghanies  of 

*  American  Natubalist,  VoL  VI,  p.  603.         1 1-  c.  p.  32. 
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Pennsylvania.  In  the  last  week  of  June,  1869, 1  was  on  the  Mis- 
souri flood  plain  in  a  dense  timber  in  Cedar  County,  Nebraska.  At 
the  time  there  were  many  Cicadaj  and  multitudes  of  birds  in  the 
timber.  One  day  I  was  sitting  on  a  log,  classifying  a  collection 
of  flowers  and  plants.  Suddenly  I  heard  the  well-known  rattle- 
snake rattle.  The  snake  was  not  more  than  fort)'  feet  from  me. 
I  could  not  have  been  the  cause  of  its  alarm  as  a  large  log  lay 
between  us  and  I  had  been  quiet  for  nearly  an  hour.  Even  the 
Cicadxe  were  alarmed  and  disappeared,  and  soon  not  a  bird  was  to 
be  seen,  but  the  rattling  continued.  Unfortunately,  on  the  impulse 
of  the  moment,  I  killed  the  snake  without  waiting  to  see  or  learn 
the  purpose  of  its  rattling.  Again  I  have  noticed  that  the  Mas- 
sasauga,  at  least  in  Nebraska,  is  by  far  the  most  abundant  far 
away  from  the  timber,  where  the  Cicadse  are  rarely  if  ever  seen. 

These  observations  seem  to  me  to  point  to  the  theory  that  the 
rattle  calls  the  sexes  together.  In  July,  1871, 1  was  in  the  timber 
on  the  Missouri  in  Dakota  County,  Nebraska.  I  got  sight  of  a 
Baltimore  oriole  (rare  in  Nebraska)  which  I  was  following  as  it 
flitted  from  twig  to  twig.  As  it  swept  near  the  ground  a  rattle- 
snake struck  his  highest  notes  and  seemed  to  paralyze  the  oriole 
with  fear.  This  snake  was  a  Crotalus.  The  poor  bird  hovered 
near  the  snake  and  fearing  that  it  might  fall  into  its  jaws  I  shot 
the  reptile.  This  experience  suggested  the  theory  that  perhaps 
an  additional  purpose  of  the  rattle  was  to  frighten  its  victims 
into  submission  and  to  protect  itself  by  the  terror  it  inspires  from 
its  natural  enemies.  However  that  may  be,  is  it  not  a  mistake  to 
limit  such  a  peculiar  organ  to  any  one  single  purpose  ?  What  is 
needed  to  determine  definitely  the  natural  history  of  the  rattle- 
snake is  closer  and  more  accurate  observation  over  a  wide  area, 
and  by  persons  who  are  fitted  b}'  nature  and  education  for  such 
work.  Unfortunately  for  science,  the  almost  universal  custom  has 
been  to  kill  the  rattlesnake  as  soon  as  found,  without  waiting  to 
learn  its  disposition  and  habits  of  life. 

Once  in  the  Dakota  Nebraska  timber  I  saw  an  attack  of  hogs  on 
a  rattlesnake.  In  a  few  minutes  after  the  snake  commenced  rat- 
tling, three  others  made  their  appearance.  They  apparently  came 
to  the  assistance  of  the  first  one,  but  all  were  killed  by  the  hogs 
in  a  few  minutes.  Seven  hogs  were  more  than  a  match  ffir  four 
rattlesnakes.  Here  evidently  the  rattle  was  used  to  call  for  help. 
These  belonged  to  the  genus  Crotalophorus. 


COLOSSAL  CUTTLEFISHES. 

BY  A.  8.  PACKARD,  JR. 


■  Ot 


There  is  a  prevalent  opinion  among  seamen  that  the  largest 
being  that  swims  is  a  colossal  squid  or  cuttlefish.  As  a  matter  of 
fact  there  are  immense  squids  which  range  the  high  seas,  often 
forming  the  food  of  the  sperm  whale.  It  is  these  gigantic  animals 
which  have  on  rare  occasions  been  seen  by  fishermen  and  others, 
which  have  given  rise  in  past  ages  to  the  stories  of  the  kraken. 
This  animal  was  supposed  to  be  large  enough  to  form  islands  in 
the  sea,  and  the  well-known  hoax  of  Denys  Montfort  represents 
a  "  kraken  octopod  "  in  the  act  of  scuttling  a  three-masted  ship. 
The  first  authentic  records  of  these  colossal  squids  will  be  found  in 
a  forthcoming  memoir  by  Professor  Steenstrup,  the  distinguished 
Director  of  the  Zoological  Museum  of  the  University  at  Copen- 
hagen. From  the  proof-sheets  and  copy  of  the  first  plate  illus- 
trating it  which  he  generously  placed  in  ray  hands,  I  find  several 
authentic  cases  of  the  occurrence  of  gigantic  squids  on  the  Euro- 
pean coast.  In  the  middle  of  the  sixteenth  century  (1549)  there 
was  found  at  Malmo,  in  Sweden,  a  large  squid,  called  monk  fish  or 
sea  monk  (somunk),  and  designated  by  Gesner  as  Monachua 
marinus.     We  shall  refer  to  this  animal  again. 

In  1639,  1798  and  1853,  specimens  of  gigantic  squids,  now  pre- 
served in  the  museum  at  Copenhagen,  occurred  on  the  north  coast 
of  Denmark,  and  in  16G2  another  animal  of  this  sort,  the  Chnmato- 
strephes  pteropus  of  Steenstrup,  portions  of  which  are  in  Prof. 
Steenstrup's  collection,  was  found  on  the  coast  of  Holland. 

The  specimen  found  in  1853,  on  the  shores  of  the  Cattegat,  was 
represented  only  by  the  horny  beaks  which  were  over  four  inches 
in  length  (about  the  size  of  the  beak  figured  on  page  93).  This 
is  described  by  Prof.  Steenstrup  under  the  name  of  Architeuthis 
monachus. 

The  most  interesting  discovery,  however,  was  from  the  neigh- 
borhood of  the  Bahamas,  in  latitude  31°  N.,  and  longitude  76°  W. 
Specimens  of  the  horny  jaws,  hooks,  arms,  sucking  disks  and 
other  parts  of  a  cuttlefish  over  eighteen  feet  long,  were  brought 
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to  Copenhagen  by  Capt.  Ilygom  from  this  locality  in  1855.     This 
species  was  named  by  Prof.  Steenstrup  Architeuthia  dux,* 

This  kind  of  cuttlefish,  called  the  hooked  calmary,  is  found 
swimming  on  the  high  seas,  being  solitary  in  its  habits,  not  going 
in  schools  as  the  common  squid.  The  end  of  the  body  and  an 
arm  of  one  of  these  hooked  calmaries,  thought  by  Prof.  Owen  to 
have  belonged  to  an  individual  six  feet  k)ng,  are  preserved  in  the 
museum  of  the  College  of  Surgeons  in  London  where,  owing  to 
the  kindness  of  Prof.  Flower,  we  had  an  opportunity  of  seeing  it. 
The  arms  of  this  calmarj'^  are  provided  with  large  hooks  arising 
from  the  centre  of  the  suckers,  which  must  add  a  peculiar  horror 
to  the  slimy  monster.  It  was  found  by  Banks  and  Solander,  the 
naturalists  of  Cook's  first  voyage,  near  Cape  Horn.  It  was 
named  by  Prof.  Owen  Onychoteuthis  BdnJcsii. 

The  French  naturalists  Quoy  and  Gaimard,  as  reported  by 
Woodward  in  his  "  Manual  of  Mollusca,"  fouml  a  dead  cuttlefish 
in  the  Atlantic  under  the  equator,  which  must  have  weighed  two 
hundred  and  twenty  pounds  when  perfect.  It  was  floating  on  the 
surface,  and  was  partly  devoured  by  birds.  To  the  same  excellent 
authority  we  are  indebted  for  the  statement  that  a  kind  of  squid 
called  the  "  sea  arrow,"  used  extensively  for  bait  in  the  codfishery 
of  Newfoundland  grows  nearly  four  feet  in  length.  This  possibly 
belongs  to  the  genus  Ommatostrpphes. 

We  arc  indebted  to  "The  World  of  the  Sea"  by  M.  Moquin 
Tandon,  for  the  following  statements  regarding  large  cuttlefish. 
Pliny  notices  an  enormous  cuttlefish  which  haunted  the  coast  of 
Spain  devouring  all  the  fish,  and  destroying  the  fishing  grounds. 
It  weighed  seven  hundred  pounds,  and  its  arms  were  more  than 
thirty  feet  long.  Aristotle  speaks  of  a  great  calmar  more  than 
ten  feet  long  which  was  taken  in  the  Mediterranean.  In  modem 
times  M.  Veran^-  speaks  of  a  calmar  a  yard  and  a  half  long,  and 
which  weighed  twenty-four  pounds.  One  was  caught  near  Nice, 
weighing  fifteen  pounds.  An  equally  large  one  was  found  in  the 
Adriatic,  and  its  bod}'  is  still  preserved  in  the  museum  at  Trieste. 
Over  twenty  years  ago  a  calmar  six  feet  long  was  caught  oflT  the 
south  coast  of  France ;  it  is  still  to  be  seen  in  the  collection  of 
the  Faculty  of  Sciences  at  Montpellier.  Peron,  a  French  natural- 
ist, met  in  the  Australian  seas  a  huge  cuttlefish  with  arms  more 

*  In  tho  proof  it  is  colled  A.  Titan,  but  Prof.  S.  mentioned  it  to  me  in  conversation 
ae  A,  dux. 
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than  eight  feet  long.  Raog,  in  the  same  part  of  the  world,  met  a 
cephalopod  with  a  reddish  body,  which  wa.s  the  size  of  a  ton  cask. 
Swediaur  reports  that  some  whalers  took  out  of  the  mouth  of  a 
whale  pieces  of  a  cuttlefish  which  were  twenty-five  feet  loDg.  On 
the  30th  of  Sovember,  1861,  the  steam  corvette  Alecton,  while 
cruising  between  TeneritTe  and  Madeira,  encountered  a  monster 
cephalopod  floating  on  the  surface  of  the  water.  It  was  sixteen 
or  eighteen  feet  long,  irrespective  of  the  eight  long  arms.  The 
body  was  fusiform  and  weighed  upwards  of  four  thousand  pounds. 
It  is  doubtful  whether  this  creature  was  a  true  cuttlefish  or  uot, 
but  as  its  body  is  said  to  be  fusiform  and  terminated  in  two  fleshy 
lobes  or  fins,  the  two  long  arms  may  have  been  eaten  off.  The 
poulpes  or  octopods  have  no  fins,  and  the  body  is  a  rounded  mass, 
as  seen  in  the  acyoining  figure,  which  represents  a  true  octopus  (a 


Brazilian  species),  so  that  this  was  probably  a  cuttlefish. 

I  have  been  informed  by  Capt.  J.  Hammond  of  Salem,  who  has 
sailed  for  forty-one  years  between  that  port  and  the  East  Indies, 
that  once,  while  off  the  Cape  of  Good  Hope,  he  saw  the  remains  of 
squid  n-om  eight  to  ten  cubic  feet  in  size,  floating  on  tlic  surface. 
The  animal  had  apparently  been  attacked  by  whales  and  dolphins, 
and  the  arms  and  head  devoured. 

At  a  late  meeting  of  the  Boston  Society  of  Natural  History, 
Hon.  N.  E.  Atnood  related  the  fact  that  he  had  seen  pieces  of 
squid  ten  inches  in  diameter  vomited  up  by  a  sperm  wbale,  and 
that  ^enn  whales  were  known  to  devour  giant  squid.    I  have  re- 
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ccived  the  following  letter  from  Captain  Atwood  reiterating  these 
and  other  facts : — 

"  Provincetown,  December  16,  1872. 

Dear  Sir: — Your  letter,  asking  me  some  questions  al)out  the 
size  of  the  large  squid  of  which  I  spoke  in  m}'  remarks  at  a  late 
meeting  of  the  Boston  Society  of  Natural  Ilistor}',  was  duly  re- 
ceived. In  regard  to  the  large  squid  seen  by  whalers  in  every 
ocean  where  sperm  whales  are  found,  I  would  say  that  I  think 
some  of  them  are  very  large.  I  have  made  but  one  whaling  voyage, 
and  that  was  in  the  Atlantic,  when  I  was  a  boy  fifteen  years  old. 
I  have  not  seen  a  piece  of  large  squid  since.  I  think  I  did  then 
see  some  heads  that  were  at  least  ten  inches  in  diameter.  Some 
of  our  whalemen  here  who  have  had  many  years'  experience  in 
whaling  say  they  have  seen  them  much  larger  than  ten  inches,  bat 
I  find  no  one  who  has  measured  them,  therefore  they  cannot  give 
me  anything  definite  in  regard  to  their  size. 

It  is  the  opinion  of  almost  all  whalemen  that  the  sperm  whale 
feeds  wholly  on  squid.  I  have  been  informed  by  some  of  my 
neighbors  (who  are  reliable),  that  they  made  a  voj'age  in  a 
schooner  from  tliis  port,  and  wiien  they  were  kilting  a  large  sperm 
whale,  it  threw  up  a  shark  some  ten  feet  long.  This  is  the  only 
instance  that  I  have  ever  heard  of  sperm  whales  eating  anything 
but  squid. 

I  refer  you  to  Lieut.  Maury's  "  Sailing  Directions,"  in  which  he 
records  several  letters  from  whaling  captains  who  have  had  much 
experience  in  the  business,  from  which  I  make  the  following  ex- 
tracts :  —  Captain  Daniel  McKenzie  of  New  Bedford  saj'^s,  *  The 
principal  article  of  food  (and  indeed  the  only  one  as  far  as  I 
know)  is  squid ;  the  smaller  kind  they  eat  is  found  near  the  sur- 
face, and  is  from  two  to  three  feet  in  length ;  the  larger  kind, 
which  probably  have  their  haunts  deep  in  the  sea,  must  be  of 
immense  size  :  the  flesh  soft  and  of  gelatinous  substance.  I  have 
seen  very  large  junks  floating  on  the  surface  entirel}'  shapeless.' 
Captain  Francis  Post  says  *•  Cuttle,  or  squid,  supposed,  to  be  the 
onlj'-  food  which  sperm  whales  ever  eat,  are  often  found  in  shoal 
water ;  there  is,  however,  a  species  of  this  fish,  the  exact  size  of 
which  is  not  known,  but  it  is  presumed  to  be  large,  as  whales 
in  the  agony  of  death  frequently  eject  from  their  stomach  pieces 
as  large  as  the  bulk  of  a  barrel,  and  these  in  large  quantities ;  so 
that  the  assertion  of  the  naturalists  that  the  whale,  though  the 
largest  of  animals,  is  one  of  the  smallest  eaters,  is  untrue.  Large 
pieces  of  squid  are  often  seen  floating  on  the  sea,  which  whalers 
consider  indicate  good  whale  ground.'  Capt.  Roys  writes  to 
Lieut.  Maury,  dated  Hong  Kong,  January  19,  1851 :  '  The  sperm 
whale  is  found  in  all  climates,  and  in  every  sea ;  he  feeds  upon  an 
inanimate  animal  substance  called  a  squid,  which  grows  upon  the 
bottom  of  the  sea,  and  is  never  seen  upon  the  surface,  except 
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when  torn  up  by  the  whale.  I  have  seen  it  in  large  pieces  float- 
ing upon  the  surface.  I  have  seen  a  dying  whale  vomit  it  up. 
I  have  opened  the  stomach  of  a  whale  and  seen  it  there  in 
pieces,  which  convinces  me  that  the  animal  is  very  large  also,  as 
well  as  small ;  and  that  the  sperm  whale  almost  always  when  in 
want  of  food  goes  to  the  ocean  bed.'  Captain  Rose,  of  the  bark 
Dove,  writes  under  the  date  of  June  1, 1854,  as  follows :  'Fifteen 
years  ago  I  might  have  agreed  with  Captain  Roys,  that  sperm 
whales'  feed  [i.e.  squid]  lived  or  grew  on  the  bottom  of  the  sea,  and 
it  may  live  there ;  but  as  to  its  never  being  seen  unless  torn  up  by 
whales,  I  know  and  can  support  the  assertion  that  in  some  seasons 
and  places  it  is  seen  on  the  surface  of  the  water  both  alive  and 
kicking.  I  have  seen  them  often  on  the  southeast  coast  of  Arabia, 
mostly  in  the  morning,  dodging  across  the  bows  and  in  the  wake 
of  the  ship.' 

The  above  extracts  will  show  you  that  the  whalemen,  who  have 
have  had  much  experience,  give  us  nothing  definite  in  regard  to 
the  size  of  the  squid." 

In  confirmation  of  this  and  other  statements  to  the  same  efibct, 
we  may  cite  a  similar  statement  from  an  old  whaler,  given  in  Prof. 
Shaler's  article  on  the  "  Habits  of  the  Spenn  Whale,"  on  page  3 
of  the  present  volume  of  this  journal. 

It  now  remains  for  us  to  notice  briefly  the  facts  regarding  the 
colossal  squid  that  have  come  under  our  own  notice.  In  the 
autumn  of  1871  appeared  a  statement  in  the  "Cape  Ann  Adver- 
tiser "  that  the  crew  of  a  Gloucester  fishing  vessel,  while  upon  the 
Grand  Banks,  found  a  squid,  floating  dead,  which. measured  fifteen 
feet  in  length  and  four  feet  six  inches  in  circumference,  the  longer 
arms  measuring  ten  feet.  On  writing  to  the  editor,  and  inquiring 
how  far  this  statement  could  be  relied  on,  he  kindly  wrote  in  reply 
as  follows :  — 

"The  account  of  the  squid,  as  published  in  the  "Advertiser," 
is  correct,  and  is  vouched  for  by  Mr.  James  G.  TaiT,  of  the  firm 
of  Dodd,  Tarr  &  Co.,  of  East  Gloucester.  The  squid  was  picked 
up  afloat  (dead)  at  the  place  mentioned,  and  was  so  large  that 
they  had  to  take  their  tackle  to  get  it  aboard  the  vessel.  They 
cut  up  one-half  to  bait  their  trawls,  and  caught  with  it  one  hun- 
dred quintals  of  fish.  The  skeleton  might  have  been  brought  in 
as  well  as  not ;  but  sailor-like,  they  did  not  think  of  it." 

From  Mr.  Tarr  1  also  received  the  following  letter,  giving  more 

precise  details :  — 

"East  Gloucester,  January  4,  1872. 

Your  note  of  the  22d  ultimo  came  duly  to  hand.  In  reply  I 
would  say  that  Captain  Campbell  of  the  schooner  B.  D.  Haskins, 
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while  lying  at  anchor  on  the  Grand  Banks  on  or  about  the  20th  of 
October,  discovered  something  floating  on  the  water,  perhaps  a 
gun-shot  from  his  schooner.  The  weather  being  fine  and  pleasant 
he  ordered  the  boat  lowered,  and  sent  two  men  to  learn  what  it 
might  be ;  they  returned  reporting  the  object  to  be  a  mass  of 
floating  jelly,  or  something  unknown  to  them.  The  Captain  then 
with  hooks  and  gafls  and  more  men  went  to  investigate^ ;  he  found 
it  quite  dead,  each  end  hanging  under  water,  only  the  centre  on 
its  surface.  After  towing  it  alongside  the  schooner,  he  took  his 
purchase  or  halyards  to  hoist  the  monster  out  of  water,  and  on  see- 
ing, its  head,  declared  it  to  be  a  squid,  sa^ung  he  had  heard  of  squid 
of  that  size,  but  never  saw  the  like  before.  After  it  was  got  on 
board,  the  second  hand  or  mate  informs  me  he  measured  the 
body  with  a  rule  and  found  it  fifteen  feet  long,  four  feet  eight 
inches  round.  The  long  arms  were  badly  eaten ;  judged  they 
might  be  nine  or  ten  feet  long ;  two  were  shorter  than  the  former, 
perhaps  two  or  three  feet ;  did  not  measure  the  arms,  but  judged 
them  twenty-two  inches  round ;  also  judged  its  weight  to  be  two 
thousand  pounds,  and  would  fill  eight  or  ten  barrels.  The  biggest 
squid  usually  found  on  the  banks  is  about  one  foot  long.  Enclosed 
I  hand  you  the  size  or  form  of  one  of  its  beaks  or  bills.  The 
original  is  in  the  hands  of  one  of  our  workmen  who  declines  to 
part  with  it.  I  learn  from  some  older  fishermen  that  j^ears  ago 
large  squid  were  often  taken  on  the  Grand  Banks,  and  whalers 
have  often  seen  them  in  northern  oceans  of  immense  size,  larger 
than  any  whales.  One  old  gentleman  has  seen  an  arm  taken  from 
a  captured  whale  that  measured  forty  feet  in  length.  I  think  the 
large  squid  is  often  found  in  the  northern  oceans." 

Learning  from  Mr.  Tarr  that  one  of  the  crew  had  the  horny 
jaws  of  the  monster  in  his  possession,  I  offered  him  a  fair  price  for 
it  for  the  museum  of  the  Peabody  Academy  of  Science,  but  he 
would  not  part  with  it.  Through  the  kindness,  however,  of  Mr. 
Tarr,  I  was  enabled  to  obtain  an  imperfect  photograph  of  it.  The 
beak  had  been  split  open  and  spread  apart,  and  photographed  in 
this  position.  I  took  a  photograph  of  it  to  Prof.  Steenstrup  who 
kindly  spent  some  time  with  me  in  endeavoring  to  identify  it  from 
the  specimens  in  the  unrivalled  collection  of  decapodous  cephalo- 
pods  in  the  museum  of  the  Royal  University.  He  decided  that 
in  all  probability,  so  far  as  could  be  decided  from  such  imperfect 
data,  the  beak  must  have  belonged  to  the  Architeuthis  monachus 
Steenstrup.  This  is  the  "  sea  monk "  which  we  have  previously 
noticed  as  having  occurred  on  the  coast  of  Cattegat  in  1853,  and 
which  was  also  known  to  the  naturalist  Gesner,  who  wrote  in  the 
middle  of  the  sixteenth  century.    I  also  showed  Prof.  Steenstioip 
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the  proof  of  the  accompanying  cut  (Fig.  10),  of  the  beak  of  a 
squid,  which  was  presented  by  Hon.  N.  E.  Atwood  to  the  Essex 
Institute  several  years  ago.  It  is  four  and  a  half  inches  long,  the 
cut  being  of  the  natural  size.     The  specimen  was  taken  from  the 


Fig.  10. 


stomach  of  a  pperm  whale,  captured  in  the  North  Atlantic,  and  is 
now  in  the  Museum  of  the  Peabody  Academy  of  Science.  Judging 
by  this  cut,  Prof.  Steenstrup  ventured  the  opinion  that  it  belonged 
to  Architeuthis  dux  which,  as  we  have  stated  above,  has  been  pre- 
viously found  near  the  Bahamas.     He  also  suggested  that  the 
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smaller  figure  (natural  size)  in  the  cut,  ilhistraterl  the  beak  of  an- 
other small  squid,  the  Gonatus  FabriciL  .  A  beak  of  this  squid 
was  presented  by  Captain  Atwood  at  the  same  time  with  that  of 
A,  dux,  and  we  suppose  it  may  have  come  from  the  same  sperm 
whale,  but  there  is  no  statement  to  that  efTcct.  These  specimens 
will  all  be  sent  to  Prof.  Steenstrup  for  accurate  determination. 
When  his  memoir  appears  we  hope  to  be  able  to  present  our  read- 
ers with  a  more  satisfactory  account  of  these,  until  lately  almost 
fabulous,  monsters  of  the  deep.  I  may  however  not  be  trespassing 
on  the  kindness  of  Prof.  Steenstrup  if  I  say  that  I  had  the  pleas- 
ure of  examining  a  squid,  perfectly  preserved  in  spirits,  with  arms 
about  twelve  feet  long ;  the  body  as  well  as  I  can  remember  being 
between  two  and  three  feet  in  length,  which  he  had  just  received 
from  Iceland.  Its  discovery  has  undoubtedly  before  this  been 
announced  in  Danish  jonnials. 

We  have  said  nothing  of  colossal  Octopi,  or  poulpes.  We  pub- 
lished an  account  of  one,  however,  in  the  last  number  of  the  Natu- 
ralist (page  772)  which  had  been  found  at  the  Bahamas.  The 
daily  papers  had  a  notice  of  one  thirty  feet  in  length,  seen  near 
Newfoundland  during  the  past  summer,  but  much  allowance  must 
probably  be  made  for  the  statement.  Prof.  Brewer,  of  Yale  Col- 
lege, tells  me  that  he  has  seen  tliem  measuring  fourteen  feet  from 
tip  to  tip  of  the  expanded  arms  in  the  San  Francisco  markets. 
Accounts  of  colossal  species  of  Octopus  are  not  uncommon.  They 
occur  in  the  mid-Indian,  Atlantic  and  Pacific  oceans,  and  seem  to 
be  as  large  and  much  more  common  than  the  ten-armed  squids. 


ON  THE  POTTERY   OF  THE  MOUND -BUILDERS. 

BY    J.    W.    FOSTER,   LL.  D. 

In  the  specimens  of  pottery  which  have  been  recovered  from 
the  mounds,  there  is  displa^^ed  a  skill  in  the  selection  of  the  mate- 
rials, and  in  the  moulding  of  them  into  artistic  forms,  which  far 
surpass  the  specimens  which  are  characteristic  of  the  Bronze  Age 
of  Europe.  The  commonest  forms  represent  kettles,  drinking 
cups,  water-jugs,  pipes  and  vases  in  the  nature  of  sepulchral 
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urns.  The  Mound-builders,  not  content  with  plain  surfaces,  often 
decorated  the  exterior  of  the  vessels  with  scrolls,  chevrons  and 
indentations ;  they  even  went  further,  and  modelled  the  effigies  of 
birds,  animals,  and  of  the  human  form.  The  clay,  except  for 
their  coarsest  utensils,  such  as  kettles,  etc.,  where  gravel  was  often 
introduced,  was  finely  tempered,  so  that  it  did  not  warp  and  crack 
in  burning, —  the  utensil  when  completed  having  a  yellowish  or 
grayish  tint.  Most  of  their  pottery  was  unglazed ;  but  in  one 
instance,  hereinafter  to  be  described,  the  additional  process  of 
glazing  was  resorted  to. 

Water-jugs. — These  utensils  are  quite  abundant,  and  appear 
under  a  variety  of  forms.  Being  unglazed,  they  would  permit 
water  to  permeate  slowly  through  the  pores,  and  thus,  by  evapo- 
ration, produce  a -temperature  below  that  of  the  surrounding  air, 
— a  device  resorted  to,  at  ^,    ^^ 

this  day,  in  tropical  climates, 
to  keep  water  cool. 

The  subjoined  figure  rep- 
re  s  e  n  t  s  two  water-jugs, 
which  are  similar  in  shape 
to  the  decanters  formerly 
fUmislied  the  guests  of  a 
hotel,  before  the  days  of 
water- works.      They    were^^.      ^      „       ^     ^,,.       ^     . 

Water-jugs  fi-om  Perry  County,  Missouri.  =  |. 

taken  from  on  ancient  cem- 
etery in  Perry  County,  Missouri,  and  were  found  occupying  a 
position  near  the  head  of  a  corpse.     Height,  8  inches. 

Figure  12  represents  a  fine  specimen  of  ancient  modelling.  The 
body  consists  of  a  compressed  globe,  surmounted  by  a  human 
head.  The  orifice  in  the  region  of  the  occiput,  is  about  half  an 
inch  in  diameter ;  the  height  of  the  figure  is  8^  inches. 

When  we  examine  this  head  critically  we  are  convinced  that 
the  unknown  artist  had  the  skill  to  impress  upon  the  plastic  clay 
the  features  of  his  race.  Those  features  are  not  characteristic  of 
the  Red  man.  The  facial  angle  is  not  as  obtuse  as  in  the  Euro- 
pean ;  the  eyes  have  not  the  obliquity  of  the  Indian  ;  the  jaws  are 
not  extraordinarily  prognathous,  and  altogether,  the  contour  of 
the  face  is  indicative  of  intelligence.  The  head  is  covered  with 
a  fillet,  the  material  of  which  was  probably  cloth.  Have  we  in  this 
model  the  characteristic  features  of  the  Mound-builder?    It  is  not 
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n  caricature;  there  is  nothing  grotesque ;  but  there  is  a  display  of 
artistic  skill  which  could  imiiress  Upon  the  clay  whatever  typo  the 
modeller  hud  in  hia  mind. 

Figure  l^,ou  thoncxt  page,  represents  a  profile  and  back  view  of 
a  statuette.  His  head  is  covered  with  aovoral  plaits  of  cloth ;  his 
eyee  nre  closed ;  his  face  is  contorted,  as  if  in  pain ;  his  arms  arc 
pinioned  with  a  strong  cord ;  the  boucs  and  muscles  of  his  shoul- 
ders are  brought  out  in  strong  relief;  and  while  these  t>oint9  aro 
well  delineated,  the  lower  extremities  are  grossi}'  incongruous. 

Fig.' 11. 


Walur-Jus  rrom  near  Udmnnt,  Mlsfnurl.  =  l. 

This  figure  may  have  been  designed  to  commemorate  the  capture 
of  some  dangerous  enemy,  or  some  notorious  malefactor ;  or,  OS 
it  is  now  prctly  well  ascertained  that  the  Stound-builders  ofi^red 
up  human  sacrifices,  it  may  represent  a  victim  prepared  for  the 
altar.  There  is  an  opening  at  the  top  of  the  head,  and  the  marks 
of  tlie  gouge  with  wliich  the  superQuous  clay  was  extracted  are 
plainly  visible.    Height,  8  inches. 

Tliese  two  vessels  last  described  were  exhumed  by  the  late  Syl- 
vester Sexton,  of  Chicago,  from  a  low  mound  in  Mississipirf 


County,  srisBomi,  about  seven  inilea  from  tlic  biillle  ground  of 
Belmont.  Thpre  was  also  foiinrt  a  plain  wnter-Jiig,  of  ubout  llie 
capacity  of  that  deecribed  as  Figure  12.  Statwettes  of  n  similar 
character,  but  leas  artistically  cxecute<i,  are  In  iny  possession  fioni 
the  ancient  cemetery  in  Perry  County,  before  referred  lo.  In  all 
insUiiC«B  they  were  found  uear  llie  bead  of  the  corpse,  and  appear 
to  have  been  orteringa  consecrated  to  Ibe  dL'od. 

Tlie  Wabash  Valley,  throughout  its  entire  course,  appears  Jo 
have  been  a  higlily  favored  region  lo  the  Mound-ljuililer.     About 


IweDly  miles  above  tlie  mouth  of  this  stream,  on  tlii>  Imliann 
shore,  there  ia  a  high  bluff,  the  site  of  an  ancient  cemetery,  iu 
which  great  qu.intilies  of  human  relics  from  time  to  time  have 
been  uueiirtlicd  by  the  excavating  |)ower  of  the  river.  Among 
these  may  he  ennuieruted  bones,  nBh-heaps,  stone-axes  and  arrow- 
heads, and  pipes  luid  vessels  of  pottery.  At  a  point  still  further 
south,  was  recovered  a  wator-jug  which  iu  its  general  oullines  is 
similar  to  that  from  Missouri  (Fig.  12).  Figure  14  is  a  repre- 
sentation of  this  utensil,  the  height  of  whitli  is  <1  inches. 
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It  is  (Hllkult  ill  tliiij  ligtiru  to  determiiio  prociacly  wbnt  the  artist 
ileaigiiiKl  to  represent,  but  tlic  nearest  upproacli  among  tho  feath- 
erwi  tribe  would  be  the  liorned  owl.     Tlio   eyes   are    large   and 
Fij.u,  circular,  the    beak   is 

short  and  di\-idcd,  the 
bond  is  crowned  by  two 
projections  which  may 
be  taken  for  tufts  of 
fcnlhcrs,  and  yet  to  the 
checks  are  attached  the 
appoiidiiyes  of  hninan 
eais,  which  are  pierced 
for  tho  reception  of  or- 
naments. 

It  is  not  often  that  we 
I  meet  with  ycsscIs  sup- 
portetl  liy  feet,  yet  a  few 
s n  cl)  instances  occur. 
Figure  15  is  a  represen- 
tation of  one  belonging 
to  this  class,  which  was 
found  in  a  ploughed  field, 
near  Ilelmont,  Missouri, 
by  William  J.  Hough,  of  I'aducnh,  Kentucky,  and  kindly  loaned 
l)y  the  present  owner,  Daniel  Hough,  of 
Indianapolis,  for  tliis  illustration.  This 
attachment  is  common  in  the  ancient  pot- 
tcrj'  of  Mexico  and  Central  America. 

For  the  puiposes  of  comparison,  I  intro- 
duce tlie  llgure  of  a  vessel  from  San  Jose, 
near  Mexico  (Figure  lC),one  of  a  series 
funning  tlie  Scammon  Collection  of  An- 
cient Pottcrj",  belonging   to  the    Chicago 
Academy   of    Sciences.      It   is    symmetri- 
cally moulded,  and  ia  of  a  uniform  reddish  / 
tinge,  which  would   indicate   that  it  ^ 
burned  in  an  oven,  ratlier  than  in  the  open 
air.     What  is  particularly  noticeable,   i 
view  of  what  I  shall  state  hereafter,  is  the  scries  of  chevrons,  or 
small  triangles,  with  which  the  rim  is  decorated.    This  chevron 
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mode  of  decoration  appears  to  haio  been  widely  prevalent,  and 

Dot  condtKHl  to  tliiH  tiomiupbern.     Tlie  most  benutiliil  specimen  of 

nucient  [lollery  of  tlie  Uounrl-litiildiir  epoch,  which  I  LavK  ever 

seen,   was   a   cup   recovered    from  a 

Hhclt  bank  on  the  borders  of  Grund 

Lake,  Loaisiaua,  by  Dr.  Dungan, 

Jeaueret's,  and  deposited  iu  the  i 

leotiou  of  the   Chicago  Academy  of  J 

Scii^nces,  hut  nu fortunately  destroyed  f 

in  the  memorable  fli-e  of  Ocloher  -■<, 

187t,    It  was  hemispherical  in  form, 

and  gliuied  with  a  pigment  of  a  rich  ^ 

umber   color,  except  where    orna- 

nuintvil,  in   which    tlic    groundwork 

WM  retlilish.    This  is  thu  only  in-    " '  "" 

BtAnc«  of  tjUnirii  pottery,  which,  to  my  knowledge,  haa  been  found 

on  tip  (Julf  coast.  In  tlie  nccurucy  of  detail  and  iu  the  graceful 
lines  of  the  contour,  this  voeael  reminded  me 
,  strongly  of  the  heat  specimens  of  Japanese 
I  pottery  of  the  present  day.  The  rim  was  or- 
namented by  tiiu  same  system  of  chevrons 
«een  tn  llie  preceding  specimen,  wltli  this  ad- 
dition, that  below  the  line  dcfliiing  this  work 
J  there  was  a  scroll-like  border  of  harnionioiia 
Aso7eW[»«i.iia:=i:    outline.    At  first  I  was  disposed   to  regard 

this  nimiUrity  of  marking  as  a  signal  faitt  demon.stratiug  a  filiii- 


^H 
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tion  between  the  ancient  Inhabitants  of  the  two  regions,  but  1 
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subsequently  found  that  precisely  the  some  (leiioe  was  uaecl  by 
tlio  people  of  tlio  Uronse  Epoch  of  SwitzerluDil,  tin  will  appear 
from  tlic  accompanying  illustration  (Fig.  17),  which  is  a  repro- 
duction of  ligiirc  27  a,  as  given  by  M.  Desor,  in  his  pniwr  on  the 
"  I'alafittcs  of  Luke  Ncufchatel." 

DiiiNKtKo  Cvps.  — These  relics  ofl«n  display  much  taste  in  form 
anil  ornamentation.    Figure  18  is  a  representation  of  one  found  in 
p,^  jd  tlie  ancient  cemetery  in  Perry  Co., 

Klissouri,  before  referred  to.     It  will 
be  Been  that  there  is  n  flat  lip  at- 
tached to  the  rim,  and  that  the  han- 
dle is  surmounted  by  a  fi>nmle  bend. 
_  In  the  occipital  region   there  is  a 
'  small  oriSce  leading  to  a  larger  cav- 
'  ity  which,  at  the  time  of  the  discov- 
ery, was  filled  wiili  pollels.    These, 
the  discoverer  supposed  to  t>e  |>ill8. 
This    is   one  of  the   most  beautifbl 
specimens  of  antiijue  ijotterj'  which 
""""""■"'■  it  has  been  my  foitinie  to  observe. 

The  clay  was  properly  tempered,  showing  a  homogeneous  mixture, 
and  llie  hotly  is  of  as  uniform  thickness  an  though  tnrnefl  on  a. 

FlK-21-  ¥i!C.S2. 


Lnporlc.  IniKnna. 


potter's  wheel.    The  general  form  is  graceful,  and  the  female  head 
i<  far  from  being  a  caricature. 

Pipes. —  Under  this  head  I  give  an  example  (Fig.  19),  by  way 
of  illustration,  for  the  reason  that  hero  we  have  the  human  counte- 
nance moulded  with  some  degi'ee  of  artistic  skilL    In  the  stone 
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sculptures,  representing  tbis  class  of  implements,  we  have  the 
highest  type  of  the  Mound-biiilclors'  art.  The  narrow,  receding 
forehead,  tlie  broad  cheek  bonea,  caused  by  the  outward  sweep  of 
the  zygomatic  arches,  an(i  the  projecting  jawa, — characters  which 
appertain  to  tlie  inferior  races — are  here  represented.  This  is 
about  the  only  instance  of  an  obscene  ^^  ^ 

figure  (the  posterior  extremities  are  omit- 
ted) which  I  have  observed. 

Sepulchral  Ubns.  —  These  are  quite  I 
numerous,  and  are  often  graceful  in  form, 
and  elaborately  decorated.  Not  unfre- 
quently  there  is  found  at  the  bottom  of 
them  a  dark  carbonaceous  matter  which 
may  be  the  residuum  of  the  food  which 
they  contained  when  placed  at  the  head  urn  n-om  at 
of  the  corpse.  I  give  three  illustrations  '■™"'"'i"-'""">p*'J'  =1- 
(Figs.  20,  21  and  22)  of  this  class  of  utensils,  taken  from  the 
mounds  near  Laporte,  Indiana,  by  Dr.  Higday.  In  one  the  mate- 
rial is  a  finely  tcmpei-ed  clay,  and  the  thickness  of  the  walls  is  so 
uniform,  that  I  have  been  led  almost  to  the  belief  that  it  was 
turned  on  a  potter's  wheel.  The  other  two  arc  of  a  coarse  text- 
ure, and  the  ornamentation  is  less  skilfully  accomplished.  The 
curved  lines  appear  to  have 
been  traced  by  a  sharp-pointed 
instrument,  and  the  indenta- 
tions to  have  been  punched 
Ijy  a  square-pointed  one,  when 
the  clay  was  in  a  plastic  state. 
The  urn,  represented  in  fig- 
ine  23  is  in  Profe-ssor  Cox's 


™      ''  an    ancient    grave    near    the 

mouth  of  Big  Sandy  River,  Greenup  County,  Kentucky.  It  dififers 
from  the  others  represented  in  having  handles,  and  the  ornamen- 
tation consists  of  a  series  of  corrugated  lines,  vertically  disposed. 
Kettles.  —  Ou  the  borders  of  the  Saline  River,  Gallatin  Co., 
Illinois,  according  to  the  manuscript  notes  of  Professor  Cox- 
Director  of  the  Geological  Survey  of  Indiana,  and  kindly  placed 
at  my  disposal,  there  issues  a  salt  spring  which  was  resorted  to  in 
the  earliest  settlement  of  the  eountrj'  by  those  of  European  de- 
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scout  for  the  purpose  of  proeiiring  salt  by  evaporfttiiig  tlie  brine. 
Tlie  Imli.iiis,  acconliiig  to  Cotton  Mather  and  other  mithoriticB, 
never  employed  buU  in  cnring  their  meats,  but  resorted  to  the 
process  of  drjing  nnd  smokiDg;  yet  licre  occur  in  nbnndance, 
fragments  of  pottery,  sliowing  that  a  prehistoric  people  visited 
this  spring  for  the  pnqjose  of  "  boiling  salt."  From  tlic  slight 
cnr\'ature  of  the  fVagments,  it  is  evident  thut  the  vessels  were  of 
large  capacity.  The  material  is  coarse ;  the  general  thickness  of 
the  walls  is  about  half  an  inch  in  diameter,  but  becomes  thicker 
about  the  rim.  The  external  markings  consist  of  vertical  lines 
of  (depression,  half  an  inch  apart,  with  lines  sometimes  horizontal, 
and  at  others  oblique,  so  that  I  am  inclined  to  believe  that  in 
moulding  these  large  vessels,  tbey  constructed  a  wicker-work  of 
rushes  to  sustain  the  clay  until  it  hod  become  dried.* 
It  is  rare  to  meet  with  vessels  which  arc  deeor.ite<l  with  colors. 


n,  b,  SperimenK  of  ToIIitj  ftoiii  Ailnlnn,  Wiccouain. 

yet  such  relics  are  found  at  Mcrom,  Indiaua  (I'ig.  24,  a),  in  this 
respect  resembling  the  pottery  collected  by  Prof.  Cox,  west  of  the 
Rio  Cirande  in  New  Mexico  (Fig.  24,  b).  In  both  instances  the 
fragments  are  marked  by  broad  stripes  of  black  around  the  rim, 
while  the  body  is  omamcnted  with  circular  spots ;  with  this  differ- 
ence, however,  that  in  the  one  instance,  the  efl'ect  is  produced  by 
a  dark  background,  while  in  the  other  the  process  is  reversed. 
Professor  Cox  informs  mo  th.it  the  Indians  of  New  Mexico  colore<i 
their  pottery  black,  by  using  the  gum  of  the  mezquUe,  which  has 
much  the  appeamnce  and  properties  of  gum  arabie,  and  then  bak- 
ing it,  by  which  the  mordant  became  set.  Mucli  of  the  i>otterj' 
from  the  Colorado  Chcqnito  is  colored,  the  prevailing  tints  being 
white,  black  and  red-t 

'SlurelliliinniHcbasljccniD  tjrpc  I  hnve  HGun  n  pnper  by  Mr.Chnrlcs  Rau.  Idwbicb 
this  iHjltcrr  Lb  ^iioIeoii  of,  am)  the  mme.  riPB-e  exprefsod  at 
tViilB-Paciflc  Bailroad  Itcporta 
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The  pottery  found  at  Aztalan,  Wisconsin,  is  of  a  coarse  texture, 
and  crude  in  its  ornamentation,  like  that  of  the  European  Stone 
Age.*  In  the  first  example  (Fig.  25,  a)  the  ornamentation  is  ef- 
fected probably  by  a  twisted  band  pressed  into  the  plastic  cla}'' ; 
and  in  the  second  example  (Fig.  25,  &),  by  a  square-pointed  in- 
strument, similar  to  that  used  by  the  Laporte  Mound-builders 
(Fig.  20). 

It  may  be  remarked  in  the  nature  of  a  generalization,  that  in 
the  region  of  the  confluence  of  the  Ohio  and  the  Mississippi  as 
the  supposed  centre  of  the  Mound-builders'  empire,  the  pottery  is 
composed  of  much  finer-tempered  materials,  is  distinguished  by.  a 
greater  variety  of  form  and  outline,  and  the  artistic  conception  is 
of  a  far  higher  range  and  fidelity  of  execution  than  are  to  be 
found  in  the  specimens  from  what  may  be  regarded  as  the  frontier 
regions  of  Wisconsin,  Northern  Indiana,  and  Northern  Ohio. 

I  have  said  in  the  introduction  to  this  article,  that  the  Mound- 
builders,  in  the  selection  of  the  materials,  and  in  the  moulding  of 
them  into  artistic  forms,  were  far  in  advance  of  the  inhabitants 
of  the  Bronze  Epoch  of  Europe.  The  evidence  on  which  that 
opinion  is  founded  is  contained  in  the  illustrations  which  I  have 
given.  While  the  inhabitants  of  the  European  Bronze  Age  were 
content,  in  their  artistic  delineations,  with  simply  curv^ed  lines  and 
chevron-like  markings,  the  Mound-builders  adopted  not  only  the 
bold  swell  of  the  scroll-like  ornamentation,  but  grappled  with  tlie 
delineation  of  the  human  figure  and  human  face, — the  highest 
perfection  of  art ;  and  in  this  range  of  modelling,  it  will  be  ad- 
mitted, from  the  examples  submitted,  that  they  soared  far  above 
mere  caricature, — that  they  imprinted  upon  the  plastic  clay  the 
characteristic  features  of  their  race. 

♦Speclmeu  a  ie  almost  tdt^nticnl  in  its  markings  with  tliopc  on  ancient  pottery  ft'om 
West  Kennct,  England  (Vide  Lubbock's  "PrehiHtoric  Times."  p.  1G2,  flg.  154).  Com- 
pare this  also  with  PiK'cimens  of  pottery  from  New  Jersey,  given  by  Abbott,  flg.  80,  in 
the  A3r£BiCAN  Natlualist  for  April,  18?2. 
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The  Embryology  of  Fossil  Cephalopods.* — This  essay  con- 
tains some  of  the  results  of  several  years'  stiidj'^  of  the  rich  collec- 
tion of  fossil  Cophalopo<ls  contained  in  the  Cambridge  museum. 
The  special  investigations  recorded  here  were  made  for  the  purpose 
of  ascertaining  the  limits  of  the  embrj'ological  period  among  the 
typical  Ammonites.  In  order  to  do  this  the  author  made  sections 
of  the  shell  and  worked  out  the  form  of  the  embryo  or  young  ani- 
mal just  after  being  hatched.  Tliis  may  Ikj  detected  by  breaking 
away  the  older  whorls,  and  getting  at  the  minute  globular  sac, 
which  represents  the  shell  in  its  first  stage.  This  sac  may  be 
found  in  Ammonites  and  Goniatites,  but  in  the  shell  of  Nautilus  it 
is  not  retained,  thougii  "  traces  of  its  former  existence  are  appar- 
ent ou  the  apex  of  the  first  whorl  in  the  form  of  a  scar  or  cicatrix. 
Into  this  sac  opens  the  first  whorl  of  the  shell ;  other  whorls  are 
added,  until  they  form  a  long  series  coiled  up  closely,  as  in  the 
Ammonites  so  familiar  to  geological  students."  As  is  well  known' 
to  palaeontologists  there  are  all  grades  of  form  from  the  "  straight 
Orthoceras  to  the  coiled  Nautilus,  and  inversely,  among  Amrao- 
noids  from  the  closely  coiled  Goniatites  and  Ammonites  to  the 
straight  Baculites  ;  the  general  morphology  being  readily  and  ac- 
curately expressed  as  a  coiling  up  of  a  straight  cone>  and  the 
subsecpient  uncoiling  of  the  same  at  later  stages  of  the  earth's 
history.  Tiie  shells  are  almost  universall}' classified  in  accordance 
with  this  coiling  and  uncoiling,  with  which  also  the  structure  of 
the  siphon  and  septa  are  more  or  less  correlated."  Prof.  Hyatt 
has  endeavored,  and  we  think  with  great  success,  to  show  that  this 
series  of  forms  is  epitomized  in  the  life  of  the  individual  Nautilus 
or  Ammonite.  The  young  in  these  Cephalopods  are  at  first  un- 
coiled like  some  genera,  and  the  dilferent  degrees  of  coiling  up  find 
a  permanent  expression  in  the  genera  of  Ammonoids. 

He  figures  the  embrj-os  of  certain  Goniatites,  and  from  the  dif- 
ferences presented  by  them,  a  succession  of  forms  is  detected  which 
accords  with  what  we  know  of  the  morphology  of  these  Cephalo- 
pods and  their  geological  succession.     He  concludes  that  — 

*  Fossil  Ceplwilopods  of  tho  Museum  of  Cemimrativc  Zoology;  Embryology.    By 
Alpheuf:  Hyatt.   (Bulletin  of  the  Museum  of  Comparative  Zodlugy.  Cambridgo.  Mans^ 
vol.  iii.  Xu.  5.   Cambridge,  187*2.   8vo.  pp.  110,  with  cut3  and  four  lithographic  plate?.) 
(104) 
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"  The  raDge  of  form  has  been  among  the  Nautiloids  from  the 
straight  Orthoceratite  through  intermediate  arcuate  genera,  to  the 
partially  coiled  Lituites,  and  finally  the  closely  coiled  Nautihis. 
Such  being  the  case,  if  there  is  any  truth  in  the  doctrine  of  evo- 
lution, we  must  expect  to  find  some  reference  to  the  peculiarities 
of  the  parent  Nautiloid  stock  in  the  earlier  stages  of  development 
among  the  Ammonoids.  And  further,  as  a  direct  and  unavoidable 
corollary  of  the  above,  we  ought  to  find  this  reference  more  dis- 
tinct in  the  3'oung  of  the  earlier  species  of  Ammonoids,  the  Goni- 
atites  of  the  Silurian,  and  less  noticeable  in  Goniatites  of  the 
Devonian  and  Carboniferous,  and,  finally',  almost  obliterated,  or  at 
any  rate,  still  less  distinct  in  the  typical  Ammonites  of  the  Jura. 
So  far  as  the  facts  have  been  ascertained,  they  all  point  in  this 
direction.  The  simple  Nautiloid-like  Goniatites  of  the  Silurian 
may  exhibit  an  Orthoceratitic  or  straight  form,  or  be  closely  coiled 
in  the  young  of  different  varieties  of  two  distinct  species.  A 
species,  therefore,  on  this  horizon,  may  have  a  range  of  variation 
in  form,  during  the  earlier  stages  of  development,  equivalent  to 
that  occurring  among  the  adult  forms  of  Nautiloids  from  Ortho- 
ceras  to  Lituites.  We  find  in  this  a  perceptible  acceleration  in  the 
development  of  the  young  precisely  proportionate  to  the  estrange- 
ment, either  in  time  or  in  adult  organization,  of  the  Ammonoids 
from  their  supposed  parent  stock.  There  are  evidently  two  ten- 
dencies at  variance  with  each  other:  one  strongly  reversionary, 
appearing  in  the  frequency  with  which  the  earlier  Goniatites  repeat 
the  parent  form  in  certain  isolated  instances  in  the  young  of  varie- 
ties, and  in  the  different  species  of  the  later  Goniatites  manifesting 
itself  in  the  arcuate  cone  of  the  young  of  Goniatites  com2^ressu8 
and  others  of  the  Nautilini,  and  in  the  closer,  though  non-involute, 
coiling  of  the  j'oung  of  other  forms.  Evidently  this  tendency  is 
losing  its  power  to  affect  and  modify  the  organization,  or,  in  other 
words,  its  prepotency'.  The  other  tendency,  which  is  expressed  in 
the  closer  coiling  of  the  whorls,  and  finally  in  their  increasing 
involution,  is  decidedly  progressive,  increasing  in  power  to  the 
final  and  ultimate  extinction  of  all  reference  to  the  ancestral  tj'pe, 
except  in  the  internal  organization.  Here,  as  will  be  shown,  the 
siphon  for  a  limited  time  remains  central  in  the  first  whorl,  and  the 
first  septum  has  a  large  entire  abdominal  cell,  and  simply  concave 
lateral  lobes,  as  in  the  Nautiloids. 

The  form,  however,  of  the  first  whorl  of  the  Am  monoid  is  like 
Goniatites,  the  shell  similar,  and  the  second  septum  has  the  inva- 
riable abdominal  lobe,  superior  lateral  cells,  and  lobes  of  the 
simpler  adult  Goniatites,  but  not  by  any  means  of  the  simplest 
Goniatites.  The  simplest  adult  Goniatites  have  no  proper  lateral 
cells,  but  only  broad  lateral  simple  curves  to  the  septa,  as  if  the 
first  septum  of  the  Ammonite  was  modified  or  broken  by  a  small 
abrupt  lobe  on  the  abdominal  side.  Contrast  this  with  the  devel- 
opment of  the  septa,  and  their  gradual  change  in  Goniatites  com- 
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presstts,  and  we  see  at  once  that  the  development  of  the  same  parts 
is  very  much  quickened  or  accelerated  in  the  t3'pical  Ammonite. 

That  this  acceleration  of  development  is  due  to  the  prepotency 
of  the  same  progressive  tendency  as  the  closer  and  closer  coiling, 
and  final  Involution  of  the  ovisac,  by  the  first  whorl,  can  hardly  be 
doubted.  Thus,  not  only  in  the  whole  series  of  Nautiloids  are  the 
forms  more  or  less  completely  coiled  and  finally  enveloping,  but 
in  the  young  Ammonoids  this  process  is  repeated,  but  only  as  a 
reversionary  tendency  of  individuals  and  species,  or  at  most,  per- 
haps, by  the  group  of  Nautili." 

Our  author  finds  that  all  the  typical  Ammonites  may  be  resolved 
into  natural  series.  As  bearing  upon  the  question  of  mimetic 
forms,  we  may  refer  to  the  observation  that  the  above  noticed  series 
''contain  more  or  less  representative  or  mimetic  forms  due  to  the 
resemblance  occasioned  by  the  amount  of  the  involution  or  the 
characteristics  which  are  usuallv  correlative  with  the  amount  of 
involution."  lie  also  indicates  the  effects  upon  the  individual  and 
the  group  to  which  it  belongs  of  the  clianges  due  to  old  age,  which 
have  not  been  suflacientl}^  taken  into  account  by  observers. 

"When,  however,  the  organization  of  the  group  no  longer  pro- 
gresses, but  retrogrades  by  the  uncoiling  of  the  whorls  in  Scap- 
hites,  Ancycloceras  and  Baculites,  repeating  —  as  shown  b}'  several 
authors,  but  notably  by  Barrande — the  earlier  fonns  of  the  Nau- 
tiloids in  inverse  order,  these,  though  strictly  mimetic,  are  produced 
by  the  encroachment  of  senile  characteristics.  These  are  observed 
in  the  old  age  of  such  species  as  Ammonites  Humphriesianu^^ 
where  the  old  whorl  becomes  smaller,  more  cylindrical  and,  if 
growth  was  continued,  must  eventually  strike  off  from  the  regular 
spiral  as  in  Crioceras  or  Lituites.  This  irregularit}'  is  found  at 
earlier  and  earlier  stages  of  growth,  and  finally  attccts  the  whole 
form  as  in  the  completely  straightened  Baculites.  Direct  inheri- 
tance of  senile  characteristics  is  not  claimed,  but  merely  that 
retrogression  of  the  individual  in  old  age  and  the  retrogression  of 
the  group  are  similar,  and  both  due  probably  to  the  same  cause, 
exhaustion  of  the  powers  of  growth." 

As  an  example  of  Cope's  law  of  "  retardation"  in  accounting 
for  the  origin  of  distinct  forms.  Prof.  Hyatt  cites  the  case  of  the 
spiral  or  Gasteropod  genus  Turrilites. 

"  The  3'oung  of  several  species  of  typical  Ammonites  often  as- 
sume the  spiral,  although  this  is  entirely  suppressed  at  a  later  stage, 
and  the  succeeding  whorls  resume  the  normal  mode  of  growth  and 
revolve  in  the  same  plane.  When,  therefore,  the  normal  mode  of 
development  is  "retarded,"  we  find  even  in  the  adult  this  Turrilites- 
like  condition  of  the  young,  which  is  as  truly  reversional  as  the 
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Orthoceratitic  young  of  Ooniatites  fecundus.  This  happens  occa- 
sionally in  the  lower  Jura,  and  finally,  after  the  progressive  stage 
of  the  whole  order  passes  its  climax,  in  the  lower  and  middle  Jura, 
we  find  the  development  of  a  whole  group  affected  by  this  retarda- 
tion, and  the  spiral  is  common  to  several  generic  forms." 

We  believe  that  the  author  is  on  a  line  of  investigaticJn  bearing 
most  intimately  not  only  on  the  origin  of  organic  forms,  but  also 
on  a  question  next  in  importance,  the  law  of  their  extinction.  How 
an  animal  or  plant  is  produced  is  a  matter  of  the  greatest  interest, 
but  is  not  the  cause  of  its  decay  and  death  one  almost  as  interest- 
ing? 

Since  the  present  essay  was  published  the  author  has  gone  to 
Germany  to  study  the  collections  of  fossil  Cephalopods  in  the 
museums  of  Hanover,  Stuttgart,  Tubingen,  etc.  From  a  recent 
letter  we  take  the  liberty  of  quoting  some  remarks  which  confirm 
the  conclusions  of  his  first  paper  on  this  subject,*  and  of  the  trea- 
tise before  us. 

He  took  as  a  test  of  the  whole  order  the  family  of  Arietidse, 
which  are  confined  to  one  formation,  the  lower  Lias. 

"It  is  simply  wonderful  to  see  how  perfectly  the  geological 
position  of  each  species  in  the  formations  here  agrees  with  its  place 
in  the  series  as  determined  by  development.  The  successive 
minor  formations  of  the  lower  Lias  are  nothing  more  than  succes- 
sive fauna;.  They  are  the  smallest  divisions  that  it  is  possible  to 
make  in  the  geological  series  of  rocks,  and  j'et  there  is  no  more 
confusion  than  results  from  one  species  passing 
by  another,  or  living  longer.  Obtusus     bed.  TT 

Thus  a  mav  live  longer  than  b  and  appear  

along-side  of  it,  but  the  young  of  b  is  like  the  ^^^^^*°«  ^«^-  _1 
adult  of  a  always.  Now,  then,  I  think  we  can 
dei>end  upon  development  to  give  us  the  laws  of  descent,  and 
not  only  that  but  more.  In  fact  I  feel  sure  that  I  can  give 
the  reason  why  one  entire  fauna  is  diflerent  from  the  next,  or 
that  which  preceded  it,  and  wh}'^  also  the  species  on  the  same 
level  have  some  common  characteristics.     This  is  the  legitimate 

•On  the  Parallelism  between  the  different  Stages  of  Life  in  the  Individual,  and  those 
in  the  entire  group  of  the  Moilui^cous  order  Tetrabranchiata  (Memoirs  of  the  Boston 
Society  of  Xatnral  Iliptory  Vol.  1.  Part  2.  1867).  The  characteristics  of  the  period  of 
decline  of  the  individual  cephalopod  shells  have  been  discussetl  by  D'Orbigny.  This  idea 
i«  extende<l  by  Hyatt  to  include  the  collective  life  of  this  order  of  the  class  of  Cephalo- 
pods, during  the  geological  perio<l8  in  which  the  order  came  into  existence,  culminated, 
and  then  decline<t  and  went  out  in  forms  both  reminding  us  of  the  embryos  of  the 
Nautilus  and  Ammonite,  as  well  as  the  earliest  generic  forms  of  the  order.  Thus  ac- 
cording to  Hyatt's  theory  the  different  stages  of  the  life  of  the  individual  Nautilus  or 
Ammonites  accord  with  those  of  the  collective  life  of  the  entire  order. 
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result  of  the  developmental  theory,  and  must  be  so,  if  we  can 
compare  the  growth  of  an  individual  to  the  progressive  existence 
of  a  sp(»eies  or  a  group  in  time.  To  do  this,  however,  my  old  age 
theory  becomes  almost  as  important  as  development  itself,  or  else 
the  entire  period  of  decline  in  the  different  groups  and  series,  and 
many  characteristics  of  their  early  beginnings,  as  well  as  the  re- 
semblances which  exist  between  the  forms  at  the  beginnings  and 
at  the  ends  cannot  be  accounted  for.  In  fact  I  am  now  sure  that 
the  proportions  between  the  dittercnt  periods  of  the  life  of  any 
one  individual  may  be  compared  with  accuracy  to  the  life  of  the 
group  to  which  it  belongs ;  in  youth  to  what  tlie  group  is  in  the 
beginning,  in  the  adult  to  what  it  is  now,  and  in  old  age  to  what  it 
is  to  be  in  the  future." 

Another  point  of  interest  that  engaged  the  author's  attention 
was  the  discovery  of  the  ancestral  form  of  the  Tetrabranchiate 
Cephalopods.  Such  a  form  he  is  disposed  to  think  occurs  in 
Kndoceras.  Giving  his  reasons  in  full  he  concludes  that ''  it  is  in 
this  group,  therefore,  or  in  some  closely  associated  genus,  that  we 
must  look  for  the  ancestors  of  the  Tetrabranchiate  Cephalopods." 
The  genus  is  a  subdivision  of  Orthoceras  (belonging  to  the  group 
Vaginati),  a  straight-shelled  Cephalopod  figured  in  all  the  text- 
books. Barrande*s  opinion  is  also  cited.  That  distinguished 
palajontologist  has  also  "settled  upon  Ascoceras  as  the  proto- 
t^-pe,  regarding  the  Vaginati  as  the  nearest  allies  of  Ascoceras." 

We  may  safely  say  that  this  is  one  of  the  most  thorough  palae- 
outological  essay's  that  have  appeared  for  many  a  day.  The 
author  seems  to  have  had  unusual  facilities  for  study,  as  he  ac- 
knowledges his  indebtedness  to  the  liberal  views  pervading  the 
management  of  the  museum  by  which  he  was  allowed  to  break  up 
valuable  specimens  in  tlie  course  of  his  investigations.  The  four 
lithographic  plates  illustrating  the  present  Bulletin  are  exquisite. 

Life  Histories  of  our  Butterflies  and  Moths.*  —  These  are 
carefully  elaborated  accounts  of  the  metamorphoses  of  some  of  our 
common  moths  {Sesia  dfffinis^  S.  Buffalo'ensis^  Thyreus  Ahhotii^ 
Philampelus  Achemon,  Smerinthus  gemmatuSj  Daremma  undidosa^ 
Platarctia  Parthenos,  Euprepia  Americana^  Enchcetes  egle,  Lagoa 
cris2)ata,  Uyperchiria  lo,  Eacles  imperialism  and  Anisota  senatoria) 
which  in  some  cases  were  raised  from  the  egg.    We  find  many 

*  Entomological  Contribution s,  No.  II.  By  J.  A.  Liutner.  From  the  twcnty-foorth 
Annual  Report  on  the  New  York  State  Museum  of  Xalural  History,  for  the  year  1870. 
8vo.  pp.  (JG. 
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remarks  on  the  habits  of  these  insects,  their  mode  of  constructing 
their  cocoons  and  the  food  plants  of  the  caterpilhirs.  The  author 
describes  quite  fully  two  sexes  of  the  larva  of  TJiyreua  Abbotii, 
which  is  "peculiarly  interesting  from  the  fact  that  its  two  stylos 
of  ornamentation,  in  marked  contrast  one  with  the  other,  indicate 
the  sex  of  the  insect,  no  other  instance  of  which  among  the  Lepi- 
doptera  is  known  to  us.  The  dorsal  and  lateral  series  of  spots, 
yellow  as  described  above,  but  frequently  and  perhaps*  usually  of 
a  pale  green  color,  denote  the  male ;  the  female  being  brown, 
without  any  trace  of  the  above  spots,  but  with  interrupted,  dark, 
subdorsal  and  stigmatal  bands  and  numerous  small  longitudinal 
patches."  The  remarks  on  the  varieties  of  Svieriiithns  (jeminatua 
Say  will  attract  the  attention  of  entomologists,  since  the  author 
found  among  some  moths  of  this  species,  "a  female,  having  but  a 
single  blue  pupil  on  the  black  ocellated  spot  of  the  secondaries. 
The  occurrence  of  this  variety  is  peculiarly  interesting  from  the 
fact  that  upon  specimens  differing  fVoni  the  type  of  S.  gemimitaa 
mainly  in  having  but  a  single  pupil,  two  other  species  seemed  to 
be  based,  viz.,  Sphinx  ocellatus  Jamaicensis  of  Drury  and  Smerin- 
thus  Cerisyi  of  Kirb}'.  .  .  A  careful  comparison  of  Drnr^'s  figure 
with  our  variety  leaves  scarcely  a  doubt  of  their  idcntit}'." 
Other  specimens  show  "quite  an  approach"  to  /S.  Cerisyi^  which 
Mr.  Lintner  thinks  "is,  in  all  probability,  a  simple  variety  of  S. 
geminatns"  We  are  glad  to  see  that  the  specific  name  lo  is  re- 
stored to  what  Walker  called  Ibjperchi rla  varia.  The  reviewer  ac- 
knowledges tlie  correctness  of  Dr.  8peyer*s  decision.  The  author 
advocates  the  rearing  of  caterpillars  upon  growing  plants,  which  is 
becoming  a  favorite  method  with  lepidopterists.  In  conclusion, 
we  must  confess  ourselves  greatly  pleased  with  this  brochure  as  it 
considerably  advances  our  kno\vledge  of  the  lives  of  our  butter- 
flies and  moths. 

As  we  are  going  to  press  with  this  notice,  the  first  series  of 
"Entomological  Contributions"  comes  to  hand.  It  is  replete 
with  new  and  interesting  details  concerning  tiie  life  of  our  butter- 
flies and  moths.  The  history  of  Hemileuca  Maia  occupies  twenty 
pages.  We  have  also  elaborate  descriptions  of  the  early  stages 
of  MeUtcea  Phaeton^  M.  Nyceteis,  and  Pleris  oleracea  and  descrip- 
tions of  three  new  species  of  Nisoniades,  and  a  new  Ellema. 
The  other  notes  of  times  of  capture,  etc.,  are  of  practical  impor- 
tance. 
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Collectors  will  find  some  useful  hints  regarding  field  work.  Wo 
quote  the  following  passage  :  — 

*'  Mr.  Meske's  field  collections  are  made  with  unusual  care.  A 
gauze  net  is  used  by  him,  of  so  delicate  a  texture  that  the  cap- 
tured insect,  in  its  efforts  to  escape,  may  brush  against  its  sides 
without  the  loss  of  any  of  its  cilia.  As  quickly  as  possible  it  is 
withdrawn  from  the  net  in  a  wide-mouthed  bottle,  and  speedily 
quieted  by  a  few  drops  of  chloroform,  poured  on  some  cotton 
contained  in  a  glass  tube  passing  through  the  cork.  Wlien  the 
insect  is  dead,  or  nearly  so,  it  is  carefully  turned  out  on  the  palm 
of  the  left  hand,  and  in  that  position  pinned,  without  taking  it  as 
is  usually  done  between  the  fingers. 

I  have  found  a  lump  of  cyanide  of  potassa,  secured  by  a  piece 
of  gauze  to  the  stopple  of  a  bottle  (a  French  mustard  jar  with  its 
hollow  screw  stopple  forms  an  excellent  collecting  bottle),  to  be 
more  convenient  for  use  than  chloroform,  and  nearly  as  prompt  in 
its  effects." 

We  are  quite  well  satisfied  with  the  use  of  cyanide  of  potassa. 

A  IIaxd-book  of  British  Fungi.* — The  increasing  interest  in 
the  stud}'-  of  the  Fungi,  especially  their  microscopic  forms,  leads 
to  the  frequent  inquiry  for  some  compact  and  trustworthy  manual 
of  this  somewhat  puzzling  class  of  plants.  Mr.  Cooke  is  well 
known  as  an  enthusiastic  and  experienced  author  on  the  subject, 
and  this  treatise  is  the  best  which  the  English  or  American  student 
can  employ  to  assist  him  in  his  home  researches.  References  to 
United  States  habitats  are  largely  given,  and  the  measurements 
and  descriptions  by  Greville,  Fries,  Berkeley-,  Smith,  etc.,  added  to 
Mr.  Cooke's  own  observations  on  almost  every  species.  In  classi- 
fication, the  author  has  endeavored  to  simplify  the  arrangement, 
as  much  as  the  great  influx  of  new  discoveries  would  permit.  To 
have  succeeded,  however  imperfectly  in  this,  is  to  have  earned  the 
gratitude  of  ever}'  student  of  the  Fungi — for  no  branch  of  botany 
has  been  in  greater  confusion  and  embarrassment  of  nomenclature. 
The  extremely  plastic  character  of  fungus  life  is  perhaps  an  ex- 
cuse for  this,  but  Mr.  Cooke  vSeems  to  have  taken  hold  of  the  diflS- 
culty  with  courage  an<l  to  have  worked  with  decided  views  of  his 
own,  which  it  is  to  be  regretted  that  the  proposed  limits  of  the 
volumes  lefl  him  no  room  to  explain  at  length.  The  references 
are  very  full,  much  more  so  than  the  size  of  the  work  would  prom- 

*  Hand-book  or  Brilisb  Fungi,  with  Aill  Description  of  all  the  Species,  and  IHutJtra- 
tiou8  of  the  Genera.  By  M.  C  Cooke,  M.A.,  London  and  New  York :  Macmillan  and 
Co.    8vo,  2  voU.,  pp.  982.    Price  $12. 
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ise.  The  spore  measurements,  a  delicate  but  necessary  matter, 
have  been  well  done.  It  may  be  added,  that  since  the  appearance 
of  this  work  Mr.  Cooke,  in  company  with  Mr.  C.  H.  Peck  of 
Albany,  New  York,  has  been  engaged  in  the  study  of  the  Erysiphei 
of  the  United  States,  and  has  already  published  several  papers 
which  might  well  accompany  the  hand-book  to  the  study  table  of 
any  American  botanist. — E.  C.  B. 

BOTANY. 

Second  Growths  in  Trees. — A  matter  which  has  not  received 
the  attention  which  perhaps  it  deserves  is  the  growth  of  trees 
twice  or  more  during  the  same  season.  Some,  like  the  horse 
chestnut,  make  but  a  single  growth,  when  the  upper  leaves  are 
reduced  to  perfect  bud  scales ;  and  although  there  is,  probably, 
a  growth  of  the  embryonic  parts  of  the  next  year's  leaves  and 
flowers  beneath  these  scales  for  sometime  afterwards,  to  all 
appearance  growth  ceases  for  the  season.  Others,  as  in  the 
Norway  and  sycamore  maples,  gradually  decrease  in  the  size  of 
their  leaves  as  midsummer  approaches ;  the  inteniodes  occupy 
less  and  less  space,  but  before  finally  taking  on  the  condition  of 
a  terminal  bud  a  new  growth  commences,  the  leaves  grow  larger, 
and  before  the  final  fall  resting  comes,  they  have  nearly  reached 
the  size  of  those  of  the  early  summer  time.  The  English  oak 
almost  always  makes  two  of  these  growths,  and  sometimes 
three,  and  this  is  also  the  case  with  Piitus  mitis^  P.  Banksiana^ 
P,  inopsy  P,  pungensy  and  sometimes  but  not  so  frequently  in  P. 
rigida  and  P.  Tiada,  I  think  it  likely  that  in  most  trees  which 
make  a  continuous  growth  through  the  summer  season  there 
is  more  or  less  of  this  growth  rest,  and  successive  reaction.  In 
the  apple  tree,  and  the  Carolina  and  cottouwood  poplars,  this  ap- 
proach to  rest  about  midsummer  is  very  plainly  seen  by  a  short- 
ening of  the  inteniodes ;  after  this  they  again  widen,  and  in  the 
case  of  these  two,  the  leaves  of  the  second  growth  are  much  larger 
and  more  vigorous  in  every  respect  than  those  of  the  first  cycle  or 
wave  of  growth.  I  have  often  set  myself  to  the  study  of  the 
causes  of  this  varying  growth  force,  without  feeling  satisfied  that 
I  could  comprehend  them  clearly.  In  some  way  it  would  seem  to 
be  dependent  on  the  powers  of  nutrition,  as  in  the  apple  and  many 
other  trees  it  is  only  the  most  vigorous  shoots  which  make  a  re- 
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newed  start ;  but  on  the  other  hand  I  have  seen  two  trees  of 
English  oak  side  by  side  together  for  about  twenty  years,  one 
making  mostly  three  of  these  growth  cycles,  and  the  other  but 
two,  and  yet  up  to  this  time  neither  of  these  has  gained  any  advan- 
tage in  size  over  the  other.  Again,  in  the  case  of  the  horse  chest- 
nut, if  the  leaves  be  picked  off  before  the  terminal  bud  is  quite 
mature,  it  will  make  another  growth  the  same  season.  In  like 
manner  if  the  leaves  of  most  trees  be  taken  otf  before  the  cycle 
of  growth  has  been  quite  completed,  most  of  the  axillary  buds, 
which  otherwise  would  have  remained  dormant  till  the  next  year, 
will  at  once  push  into  growth.  If  the  leaves  have  to  aid  in  the 
immediate  nutrition  of  the  axis  with  which  they  are  connected, 
which  I  am  sometimes  led  half  to  doubt,  the  check  to  nutrition  by 
their  loss  seems  rather  to  aid  more  than  full  nutrition  does  in  the 
secondary  axial  development.  It  is  however  certain  that  it  is  the 
most  vigorous  growths  on  any  tree,  or  the  most  vigorous  individ- 
uals, or  (?ven  varieties,  which  make  these  repeate<l  cycles.  The 
common  European  ash  rarely  makes  a  second  growth  unless  in  a 
ver}'  vigorous  condition.  The  variety  heterojthylla^  which  makes  a 
longer,  and  a  stouter  growth,  usually  makes  two  ;  but  another  vari- 
ety, known  in  gardens  as  Fraxiiins  excelaior  jaspiden,  which  has 
stouter  branchlets  than  either,  generally  makes  three  growths. 

It  would  be  very  interesting  to  know  exactly  the  relation  be- 
tween nutrition  and  accelerated  growth  as  exhibited  in  these  suc- 
cessional  waves.  I  have,  in  papers  no  douljt  familiar  to  man}'  of 
3'onr  readers,  shown  how  varying  powers  of  nutrition  modify  the 
form  of  leaves,  and  in  other  cases  even  regulate  the  production  of 
the  sexes ;  and  it  is  by  no  means  improbable  that  the  same  laws 
will  be  found  operative  in  the  production  of  species  itself;  for 
frequently  specific,  perhaps  one  might  say  generic,  ditterences  are 
no  greater,  than  are  sometimes  found  in  the  varying  growths  on 
the  saine  tree,  or  the  differences  between  one  sex  and  another. 
This  is  a  well  known  fact,  as  genera  of  both  plants  and  animals 
have  not  unfrequently  been  founded  on  specimens  which  were  in 
time  found  to  be  but  another  sex  of  the  same  thing. 

A  knowledge  of  these  successive  annual  growths  may  aid  our 
friends  in  systematic  botany.  As  Mr.  Oilman  points  out,  in  the 
Ameiucan  Naturalist  Vol.  vi,  p.  C8-1,  in  his  note  on  the  gray 
pine.  Dr.  Engelman  divides  our  American  pines  according  as  the 
female  flower  is  lateral  or  terminal.     But  really  all  these  pines  are 
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terminal, — that  is  to  say  the  flowers  terminate  one  or  the  other  of 
these  growth  cycles.  If  the  shoot  makes  but  one  of  these  efforts, 
the  flower  remains  terminal ;  but  if  after  forming  these  buds, 
it  "  concludes "  to  go  on  again  with  another  growth,  the  flower 
is  of  necessity  pushed  aside,  and  then  the  cone  becomes  lateral. 
In  other  words,  there  is  no  such  thing  in  Piuus  as  a  lateral  cone 
when  there  is  but  a  single  cycle  of  annual  growth,  and  therefore 
the  division  of  Dr.  Engelman  is  founded  on  an  accidental  rather 
than  an  organic  difference.  I  think  however  that  what  are  known 
as  the  terminal  flowered  group  never  make  a  second  growth,  and 
therefore  Dr.  Engelman's  division  is  excellent,  only  changing  the 
description  into  ''Pines  which  never  make  a  second  growth"  and 
"Pines  which  generally  do."  The  gray  pine  can  then  stay  where 
it  is  without  the  creation  of  an  intermediate  group  as  suggested 
by  Mr.  Gil  man. 

In  the  suggestions  I  have  made  here,  there  is  nothing  new.  They 
have  appeared  at  various  times  during  the  past  six  years  in  the 
"Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia ;"  but  I  suppose  the  mission  of  the  Naturalist  is  to  extend 
knowledge,  as  well  as  to  record  the  discovery  of  new  facts. — 
Thomas  Meehak. 

ZOOLOGY. 

The  Slaughter  of  the  Buffalo. —  The  destniction  of  this 
noble  beast  was  carried  on  during  the  past  year  with  a  rapidity 
entirely  unprecedented,  although  it  has  been  a  matter  of  regretful 
comment  for  years.  I  have  authority  for  the  assertion  that  one 
firm  in  Leavenworth  received  thirty  thousand  hides  per  month, 
while  two  others  in  Kansas  City  received  fifteen  thousand  each  in 
the  same  time.  This  is  at  the  rate  of  two  thousand  slain  per  day. 
The  immense  piles  or  stacks  of  hides,  to  be  seen  at  all  the  stations 
along  the  line  of  the  Kansas  Pacific  railroad,  bear  witness  to  the 
slaughter.  Prof.  Mudge  of  Manhattan,  Kansas,  who  is  well  in- 
formed as  to  the  economy  of  the  plains,  places  the  number  killed 
at  one  thousand,  a  number  suflSciently  high  to  insure  the  early 
extinction  of  the  species. 

It  is  to  be  greatly  hoped  that  Congress  will  early  take  action  for 
the  preservation  of  a  reduced-  herd  of  buffalo,  in  a  reservation  set 
apart  for  the  purpose,  or  enact  protective  laws.  Such  might 
impose  penalties  on  persons  found  in  possession  of  any  part  of 
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the  animal  during  certain  months,  a  sufficient  time  being  allowed 
for  their  increase.  At  present,  this  finest  of  our  wild  animals 
ranges  over  territory  which  will  long  remain  unsettled,  owing  to 
its  want  of  water.  While  the  river  bottoms  of  Kansas,  Nebraska, 
Colorado,  etc.,  will  soon  be  taken  up,  the  high  plains  of  those 
regions  will  be  utterly  void,  unless  occupied  by  nature's  tenants, 
the  buffalo,  prong-horn,  elk,  etc.  Artesian  wells  for  irrigating 
these  tracts  are  still  in  the  far  future. 

The  government  of  China  has  preserved  several  species  of  ani- 
mals tVom  extinction  in  the  imperial  parks  and  preserves.  The 
Czar  of  Russia  has  protected  the  European  bison  fVom  destruction 
in  the  old  forests  of  Lithuania.  Our  own  government  preserves 
the  beauties  of  the  inanimate  creation  in  the  Yellowstone  park. 
How  much  more  should  it  keep  for  the  instruction  of  future  gen- 
erations a  full  representation  of  those  higher  works  of  creative 
mind,  the  living  beings  that  characterize  our  continent. — E.  D.  C. 

A  PARTI  AX  Comparison  of  the  Conchological  Faun^  of  por- 
tions OF  THE  Atlantic  and  Pacific  Coasts  op  North  America. 
— A  distinguishing  feature  in  the  conchological  fauna  of  that 
poi*tion  of  the  Pacific  coast  included  between  the  Straits  of  Faca 
and  San  Diego,  and  which  is  called  the  Californian  and  Oregonian 
Zoological  Province,  when  compared  with  the  Atlantic  coast  of 
North  America,  from  the  Arctic  soas  to  Georgia,  is  the  prepon- 
derance in  the  former  province  over  the  latter  of  those  forms  of 
molluscau  life  included  in  the  order  Scutibranchiata. 

The  total  number  of  marine  molluscan  species  and  well-marked 
varieties,  so  far  as  known  and  determined,  in  the  Californian  and 
Oregonian  Province,  is  in  round  numbers  G30,  of  which  about  200 
are  bivalves,  and  of  the  remaining  430,  123  are  included  within 
certain  Scutibranchiate  families.  Of  this  123,  no  less  than  40 
belong  to  the  Chitonidae  and  as  many  more  to  the  Trochidae. 

Of  the  247  marine  gasteropods  enumerated  by  the  late  Dr.  Stimp- 
son  in  the  Smithsonian  Institution  check-list,  from  the  Arctic 
seas  to  Georgia,  32  only,  or  less  than  one-eighth,  come  within  the 
order  referred  to ;  of  this  number,  14  belong  to  the  Trochidse,  7 
to  the  ChitonidiB,  and  not  a  single  specimen  of  Haliotis  has  been 
found  as  yet  within  the  limits  named,  and  only  a  single  individaal 
of  very  small  size  has  as  yet  been  reported  from  any  point  on  the 
Atlantic  coasts  of  the  two  Americas,  and  the  solitary  specimen 
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referred  to  was  dredged  by  Count  Pourtales  in  the  Florida  Gulf 
Stream  a  few  years  ago.  When  the  shells  of  Florida  are  sufficiently 
investigated,  so  that  a  check-list  may  be  made,  it  may  somewhat 
affect  this  comparison,  but  other  Scutibranchiate  species  may  be 
found  on  this  coast,  so  that  it  is  highly  probable  that  the  above 
comparison  will  remain  substantially  correct. — R.  £.  C.  Stearns. 

CoLLURio  LuDOViciANUs. —  A  male  in  fine  plumage,  now  in  my 
possession,  was  shot  in  West  Newton,  Mass.,  Oct.  21, 1872,  by  Mr. 
Joseph  S.  Mayuard.  Allowing  the  existence  of  two  varieties, 
if  not  species,  I  think  this  specimen  approaches  nearer  to  Ludovi- 
cianus  than  excubitoroides.  Is  not  this  the  first  recorded  instance 
of  the  authentic  occurrence  of  this  southern  and  western  bird  in 
the  coast  states,  or  at  least  near  the  coast,  north  of  Virginia  if 
not  the  Carolinas? — H.  A.  Purdie,  November,  1872. 

Raccoon  Fox.  —  In  the  June  number  of  the  American  Natd- 
BALiST  (page  362),  I  find  a  notice  that  one  of  these  little  ani- 
mals had  been  killed,  and  another  seen  in  Fairfax  County,  Ohio, 
and  it  is  remarked,  in  connection  with  its  northern  Jocality,  that 
the  specimen  obtained  was  furred  instead  of  haired.  The  range 
of  the  Bassaris  aatuta  is  much  greater  than  your  correspondent 
supposes,  unless  there  be  two  varieties  or  two  species  of  this 
genus.  They  are  found,  I  believe,  throughout  California,  as  far 
north  as  the  Klamath  River,  Lat.  41°  N.,  where,  in  1852, 1  pur- 
chased from  an  Indian  a  breech  clout  made  of  seven  skins,  the 
fUr  of  which  was  very  soft  and  beautiful.  I  heard  at  the  time  that 
the  *'  Raccoon  Fox,"  as  the  miners  called  it,  had  occasionally  been 
tamed  and  employed  to  destroy  mice  and  other  vermin.  In  Cooper 
and  Suckley's  Natural  History  of  Washington  Territory,  etc.,  p. 
114,  your  correspondent  will  find  a  reference  on  my  authority  to 
the  above  habitat.  I  doubt  if  it  extends  into  Oregon,  as  the  Sis- 
kiyou Mountains,  parallel  of  42°  N.,  form  a  geographical  boundary 
for  several  species  of  animals,  birds  and  plants. 

The  specimens  in  question  were  probibly  escapes,  brought  either 
from  Kansas  or  California  by  some  returned  miner  or  emigrant.  — 
George  Gibbs,  New  Haven, 

GEOLOGY. 

On  a  new  Sub-class  of  Fossil  Birds  (OnoNTORNrrHEs).  —  The 
remarkable  extinct  birds  with  biconcave  vertebrsD  {Ichthyomidce)^ 
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recently  deBoribcd  by  the  writer  firom  the  upper  Cretaceous  shale 
of  Kansas,*  prove  on  further  investigation  to  possess  some  ad- 
ditional characters,  which  separate  them  still  more  widely  f^om  all 
known  recent  and  fossil  forms.  The  type  species  of  this  group, 
Ichthyomis  dispar  Marsh,  has  well  developed  teeth  in  both  jams. 
These  teeth  are  quite  numerous,  and  implanted  in  distinct  sockets. 
They  are  small,  compressed  and  pomted,  and  all  of  those  pre- 
served are  similar.  Those  in  the  lower  jaws  number  about  twenty 
in  each  ramus,  and  are  all  more  or  less  inclined  backward.  The 
series  extends  over  the  entire  upper  margin  of  the  dentary  bone, 
the  front  tooth  being  very  near  the  extremity.  The  maxillary 
teeth  appear  to  have  been  equally  numerous,  and  essentially  the 
same  as  those  in  the  mandible. 

The  skull  is  of  moderate  size,  and  the  eyes  placed  well  forward. 
The  lower  jaws  are  long  and  slender,  and  the  rami  are  not  closely 
united  at  the  symphysis.  They  are  abruptly  truncated  just  behind 
the  articulation  for  the  quadrate.  This  extremity,  and  especially 
its  articulation,  is  very  similar  to  that  in  some  recent  aquatic 
birds.    The  jaws  were  apparently  not  encased  in  a  horny  sheath. 

The  scapular  arch,  and  the  bones  of  the  wings  and  legs,  all 
conform  closely  to  the  true  ornithic  type.  The  sternum  has  a 
prominent  keel,  and  elongated  grooves  for  the  expanded  coracoids. 
The  wings  are  large  in  proportion  to  the  legs,  and  the  humerus 
has  an  extended  radial  crest.  The  metacarpals  are  united,  as  in 
ordinary  birds.  The  bones  of  the  posterior  extremities  resemble 
those  in  swimming  birds.  The  vertebra?  are  all  biconcave,  the 
concavities  at  each  end  of  the  centra  being  distinct,  and  nearly 
alike.  Whether  the  tail  was  elongated  cannot  at  present  be  deter- 
mined, but  the  last  vertebra  of  the  sacrum  is  unusually  large. 

This  bird  was  fully  adult,  and  about  as  large  as  a  pigeon.  With 
the  exception  of  the  skull,  the  bones  do  not  appear  to  have  been 
pneumatic,  although  most  of  them  are  hollow.  The  species  was 
carnivorous  and  probably  aquatic. 

When  the  remains  of  Hhis  species  were  first  described,  the  por- 
tions of  lower  jaws  found  with  them  were  regarded  by  the  writer 
as  Reptilian ;  the  possibility  of  their  forming  part  of  the  same 
skeleton,  although  considered  at  the  time,  was  not  deemed  suf- 
ficiently strong  to  be  placed  on  record.  On  subsequently  removing 
the  surrounding  shale,  the  skull  and  additional  portions  of  both 

•  Amflrtfian  Journal  Science  Arts,  voL  iv,  p.  844,  Oct.  187:2,  and  YOl.  ▼,  p.  74,  Jan.,  187S. 


AKTHROPOLOOT*  117 

jaws  were  brought  to  light,  so  that  there  cannot  nowl)e  a  reasona- 
ble  doabt  that  all  are  parts  of  the  same  bird.  The  possession  of 
teeth  and  biconcave  vertebrae,  although  the  rest  of  the  skeleton  is 
entirely  avian  in  type,  obviously  implies  that  these  remains  cannot 
be  placed  in  the  present  groups  of  birds,  and  hence  a  new  sub- 
class, OdontomitheSy  is  proposed  for  them.  The  order  may  be 
called  Ichthyomithes. 

The  species  lately  described  by  the  writer  as  Ichthyomis  celer^ 
also  had  biconcave  vertebrae,  and  probably  teeth.  It  proves  to  be 
generically  distinct  fVom  the  type  species  of  this  group,  and  hence 
may  be  named  ApatomU  cel^r  Marsh.  It  was  about  the  same  size 
as  Ichthyomis  dispar^  but  of  more  slender  proportions.  The  geo- 
logical horizon  of  both  species  is  essentially  the  same.  The 
only  remains  of  them  at  present  known  are  in  the  museum  of  Tale 
College. 

The  fortunate  discovery  of  these  interesting  fossils  is  an  im- 
portant gain  to  palaeontology,  and  does  much  to  break  down  the 
old  distinctions  between  birds  and  reptiles,  which  the  Archaeop- 
teryx  has  so  materially  diminished.  It  is  quite  probable  that  that 
bird,  likewise,  had  teeth  and  biconcave  vertebrae,  with  its  free 
metacarpals  and  elongated  tail.  —  O.  C.  Marsh,  reprinted  from 
advance  sheets  of  the  American  Journal  of  Science  and  Arts  for 
February,  1873. 

ANTHROPOLOGY. 

Change  in  the  Form  of  Skulls  wrrn  age. — The  hypothesis, 
at  one  time  so  universally  held,  says  Virchow,  that  all  longheaded 
skulls  were  Celtic,  may  now  be  taken  as  an  example  of  how  easy 
it  is  to  overstep  the  mark,  and  of  the  caution  that  should  be  exer- 
cised in  anthropological  inquiries.  Any  conclusions  that  may  be 
drawn  ft'om  the  forms  of  skulls  of  early  times  are  quite  open  to 
question.  The  influence  of  culture  has  hitherto  been  too  little 
considered.  Schaffhausen  has  observed  that  the  growth  of  the 
skull  continues  to  a  later  period  than  was  formerly  supposed,  and 
that  it  increases  in  breadth  in  old  age.  This  explj^ins  how  it 
happens  that  so  many  more  of  the  long  and  narrow  skulls  have 
been  traced  to  earlier  times,  and  that  the  proportion  of  the  broader 
ones  increases  in  the  quaternary  epoch.  In  the  case  of  the  broad 
skulls  the  brain  has  usually  attained  fuller  development,  while  the 
most  remaikable  long  and  narrow  skulls  are  to  be  met  with  among 
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lower  races.    For  this  reason,  then,  peculiarities  of  races  become 
obliterated  in  time.  —  The  Academy, 

MICROSCOPY. 
A  Field-stage  for  Clinical  Microscopes. — Dr.  R.  H.  Ward 
called  attention  at  the  Dubuque  meeting  of  the  American  Associ- 
ation, to  a  contrivance  by  which  he  is  able  to  employ  in  field 
work  the  ordinary  form  of  clinical  microscopes.  Such  micro- 
scopes are  but  little  available  for  opaque  objects,  the  small  open- 
ing sometimes  made  through  the  tube  just  above  the  stage  being 
objectionable  in  respect  to  focussing  and  being  nearly  useless  for 
illuminating  purposes  by  ordinary  daylight.  The  new  field-stage  is 
a  perforated  brass  stage-plate  occupying  the  position  of  the  object 
and  bearing  a  contrivance  by  which  the  object  is  canned  at  the 
distance  of  about  an  inch  lower  down.  In  the  instrument  shown 
to  the  Association,  which  was  home-made  and  could  be  made  by 
any  one  in  a  few  moments,  a  heavy  brass  wire  was  carried  down 
from  the  brass  stage-plate,  bent  so  as  to  form  a  rectangular  frame 
on  which  the  object-slide  or  compressor  could*  rest,  and  then  bent 
back  to  the  stage-plate  again.  It  was  attached  to  the  stage-plate 
by  being  bent  at  right  angles  and  soldered  along  the  sides  of  the 
plate  to  its  under  surface.  The  object  was  held  upon  this  acces- 
sory stage  by  slender  wire  springs  also  soldered  fast.  With  this 
new  stage  the  clinical  microscope  becomes  available  for  low  pow- 
ers and  opaque  objects. 

Pigott's  *'Searcuer"  in  the  Binocular. —  Dr.  John  Barker 
exhibited  to  the  Dublin  microscopical  club  a  one-inch  objective 
employed  as  a  "searcher,"  as  suggested  by  Dr.  Pigott.  His 
object  was  to  propose  its  application  to  the  binocular  microscope 
by  inserting  a  one-inch  objective  in  each  body,  and  thus  attain  in 
connection  with  stereoscopic  vision,  the  high  amplifj'ing  power  of 
such  arrangements. 

Under-corrected  Objectives. —  Objectives  considerably  under- 
corrected  as  to  color  are  now  furnished  by  a  variety  of  leading 
makers  and  are  generally  preferred  by  critical  microscopists. 
They  not  only  work  better  for  photography  and  with  monochro- 
matic illumination,  but  they  excel  for  ordinary  work  those  lenses  in 
which  the  corrections  for  spherical  aberration  are  sacrificed  for  the 
sake  of  a  more  perfect  achromatism.    Powell  and  Lealand,  Tolles 
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and  Gundlach  are  prominent  examples  of  those  makers  who  seem 
to  have  adopted  this  policy  of  under-correction  for  color. 

Microscopy  m  New  Jebset. —  Mr.  E.  Gundlach,  the  celebrated 
proprietor  of  the  Optical  Institute  at  Charlottenburg,  Prussia,  has 
removed  his  residence  to  this  country.  He  is  now  living  at  Hack- 
ensack.  New  Jersey,  where  he  proposes  to  devote  his  attention 
exclusively  to  the  manufacture  of  first-class  objectives. 

Determination  of  Powers  in  the  Compound  Microscope. — 
This  subject  was  discussed  at  a  meeting  of  the  Queckett  club,  and 
a  variety  of  appliances  recommended  for  the  purpose.  The  sim- 
plest plan,  and  one  familiarly  employed  by  many  microscopists, 
was  advised  by  Mr.  S.  J.  McInt^TC  who  ascertained  the  apparent 
size  of  the  field  of  view,  and  reduced  it  to  thousandths  of  an 
inch,  and  divided  that  number  by  the  number  of  divisions  of  a 
stage  micrometer  (ruled  to  thousandths  of  an  inch),  included  in 
the  field  of  view.  Thus  if  the  apparent  field  of  view  with  a  cer- 
tain ocular  is  five  inches  (U^^)  and  with  a  certain  objective  it 
includes  twenty-five  divisions  of  a  stage  micrometer  ruled  to 
thousandths,  then  the  power  of  the  microscope  as  thus  arranged 
will  be  *J^°=200.  With  another  objective  it  may  include  four 
divisions,  and  the  power  will  be  *Y°=^^^^'  "^^^^  pl^^  is  suffi- 
ciently accurate  for  practical  purposes,  and  is,  on  the  whole,  the 
easiest  method  in  use. 

Sections  of  Insects. — Mr.  Henry  N.  Moseley  advises  to  harden 
the  insects  by  immersion  for  about  a  week  in  absolute  alcohol. 
They  are  then,  or  any  time  afterward,  to  be  embedded  in  a  mix- 
ture of  sweet  oil  and  wax  of  suitable  hardness,  which  he  prefers 
to  parafiin,  and  sections  are  to  be  cut  with  a  sharp,  thin  edged 
razor  wetted  with  absolute  alcohol.  The  sections  are  to  be  imme- 
diately floated  off  on  to  slides,  stained  with  carmine,  treated  with 
absolute  alcohol  and  then  with  oil  of  cloves,  and  mounted  in  Can- 
ada balsam  or  dammar  varnish  in  the  usual  manner.  Extremely 
beautiful  specimens  are  thus  prepared,  showing  the  general  anat- 
omy of  the  insect.  Instructive  objects  are  obtained  by  sections 
passing  through  the  eyes,  especially  if  carried  at  the  same  time 
through  the  cephalic  ganglia.  The  eyes  of  the  mollusea,  leeches, 
etc.,  may  be  similarly  prepared. 

Staining  Tissues. — Dr.  R.  L.  Maddox  has  been  studying  the 
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tissues  of  the  frog's  tadpole's  tail,  with  special  reference  to  the 
distribution  of  the  nerves,  and  relates  his  method  of  preparing 
the  tissues  in  the  '^  Monthly  Microscopical  Journal."  Beautiful  re- 
sults were  obtained  by  placing  the  tadpoles  for  about  five  minutes 
in  a  mixture  of  three  drams  of  chromic  acid  solution  (one-fourth 
per  cent.)  and  twenty  drops  of  sweet  spirits  of  nitre ;  then  wash- 
ing repeatedly  in  pure  water,  immersing  for  about  three  minutes 
in  ammoniated  water  (four  drops  strong  liquor  ammonica  to  three 
drams  of  water),  washing  off  the  epithelium  in  pure  water  with  a 
camel's  hair  pencil  and  rewashing  repeatedly  in  pure  water ;  then 
staining  for  about  five  minutes  in  tincture  of  logwood  diluted 
with  pure  water  to  a  sherry  color,  or  in  a  purple  aniline  solution, 
and  finally  mounted  in  a  nearly  saturated  solution  of  acetate  of 
potash  slightly  acidulated  with  acetic  acid.  After  staining  with 
logwood  an  improved  result  was  obtained  by  washing  in  the  usual 
iron  developer  with  acetic  acid  employed  for  developing  photo- 
graphic negatives.  Glycerine  was  tried  as  the  mounting  medium, 
but  seemed  inferior  to  the  acetate  of  potash. 

Preparing  Palates  of  Mollusks. — The  plan  of  preparing  these 
palates  b}'  boiling  in  liquor  potasace^  instead  of  by  dissection,  pro- 
posed by  Mr.  Hcnnah  and  published  eight  years  ago  in  the  "  Intel- 
lectual Observer"  has  recently  been  inadvertently  claimed  as  a 
novel  American  idea. 

Mounting  Entomostraca. — Mr.  O.  S.  Westcott,  after  experi- 
menting with  various  substances,  has  concluded  that  a  carbolic 
acid  solution,  exceedingly  dilute  is  the  best  mounting  medium  for 
the  preservation  of  these  minute  animals. 

The  Horse  Disease. — I  have  recently  made  a  series  of  micro- 
scopical* examinations  of  the  matter  from  the  nostril  of  a  horse 
suffering  with  the  epizootic  influenza  now  so  generally  prevailing. 
A  power  of  seven  hundred,  with  Beck's  ^  inch  objective,  was  used 
in  making  the  observations,  and  in  preparing  the  accompanying 
drawings.  The  great  mass  of  the  discharge  consisted  of  mucous 
and  pus  coq)uscles,  with  many  epithelial  cells :  but  I  find  therein 
the  spores  of  three  species  of  cryptogamous  plants.  The  spores 
are  all  of  a  brown  color,  and  occur  to  the  extent  of  thousands  in  a 
single  drop.  One  kind,  figure  26,  are  supposed  to  be  spores  of 
Urceolaria  scruposa  a  species  of  lichen :  these  were  in  every  stage 
of  development,  there  being  hundreds  of  the  fragments  of  the  stem 
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(Pig.  26,  a),  in  a  drop.  The  second  kind  (Fig.  27)  were  echinu- 
tate  spores,  probably  of  some  species  of  Aaperg'dlus;  and  ttiey,  as 
well  OS  the  others,  gave  evidence  of  propagation  and  growth. 

Fig.aa. 


The  third  kind  (Fig.  20)  were  smooth,  globular  spores,  species 
anknown.  A  few  confervoid  filaments  (Fig.  28)  were  present; 
and  also  some  other  organized  formsr  bnt  not  in  snfflcient  number 
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to  be  worthy  of  remark.    Sometimes  one  of  the  spores  divides 
into  several  cells  and  sends  forth  a  shoot  from  each  division,  a 


Fig.  27. 
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number  of  sprouts  being  seen  growing  from  one  spore  in  different 
directions,  giving  visible  evidence  of  vegetal  growth  taking  place. 

Fig.  28.  Fig.  2&. 
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To  ascertain  if  these  organisms  were  also  present  in  the  air,  I 
exposed  some  clear  glass  slides  to  the  external  air  for  a  few  days, 
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and  on  examination  with  the  microscope  had  the  satisfaction  of 
finding  many  of  them.  It  seems  to  be  proved  then  that  the  spores 
are  floating  freely  in  the  atmosphere,  and  are  inhaled  into  the  air 
passages.  The  heat  of  the  animal  and  the  moisture  of  the  mucous 
surfaces  favor  their  germination  and  growth;  and  it  seems  to 
me  possible  that  the  epidemic  catarrhal  horse  disease,  and  similar 
difficulties  of  man,  may  be  caused  by  these  vegetating  spores,  the 
greater  or  less  prevalence  of  this  class  of  diseases  being  governed 
by  the  relative  numbers  of  the  germs  in  air  at  different  seasons, 
some   seasons  being  more  favorable  to  their  development  than 

others. — G.  W.  Morehouse,  Wayland,  New  York, 

• 

Obganisms  in  Chicago  Drinking  Water. —  Mr.  H.  H.  Babcock 
discusses  this  subject  in  a  paper  read  at  the  Dubuque  meeting 
of  the  American  Association.  His  former  suspicions  are  con- 
firmed, that  these  forms  are  not  at  home  in  the  southern  end  of 
the  Lake,  but  are  brought  down  from  the  north  by  a  surface  current 
along  the  western  side  of  the  Lake.  The  existence  of  such  a 
current  he  finds  farther  proved  by  the  vegetation  upon  the  shores, 
as  he  observed  at  least  eleven  species  of  plants  established  in 
isolated  and  evidently  accidental  positions  on  the  shores  near  or 
below  Chicago,  but  which  belong  at  the  northern  end  of  the  Lake 
or  in  the  region  of  the  sources  of  its  water. 

Pine  Pollen  in  Lake  Michigan. —  At  the  Dubuque  meeting  of 
the  American  Association,  Dr.  R.  H.  Ward  made  a  report  on  a 
specimen  of  viscid-looking  water  from  Lake  Michigan,  near  Racine. 
The  w^ater  of  the  lake  was  similarly  thickened  for  miles  and  was 
generally  believed  by  the  neighboring  residents  to  be  of  an  infuso- 
rial character.  It  contained  no  infusoria  worth  speaking  of ;  but 
was  almost  filled  with  pine  pollen  which  was  interesting  from  its 
enormous  quantity,  and  from  the  fact  that  its  source  could  not 
have  been  near  by,  but  must  have  been  in  the  pine  forests  far  to 
the  north,  the  pollen  being  brought  down  by  the  southerly  cur- 
rent along  the  western  shore  of  the  Lake. 


NOTES. 

At  a  meeting  of  the  California  Academy  of  Sciences  held  Octo- 
ber 7,  1872,  Mr.  W.  H.  Dall  presented  a  portion  of  the  husk  and 
inner  shell  of  a  cocoanut  picked  up  on  the  north  side  of  the  Island 
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of  Oonalashka,  especially  interesting  as  showing  the  direction  of 
the  ocean  currents  in  that  region. 

Capt.  C.  M.  Scammon,  U.  S.  R.  M.,  submitted  a  description  of 
a  new  species  of  whale,  Baltenoptera  Davidsoni,  the  geographical 
range  of  which  is  from  Mexico  to  Behring  Straits ;  the  specimen 
from  which  the  description  was  made  was  taken  in  Admiralty 
Inlet,  Washington  Territory.  It  was  a  female  twenty-seven  feet  in 
length  and  contained  a  fcctus  five  feet  long,  thus  correcting  a 
prevalent  error  among  the  wlialers  who  have  generally  regarded 
this  small  species  as  the  young  of  the  ^'finback"  of  the  coast; 
this  animal  and  its  habits  will  be  fhlly  described  in  the  volume 
now  being  printed  on  the  ''  Cetaceans  and  other  Marine  Mammals" 
by  Capt.  Scammon. 

Prof.  George  Davidson  read  a  paper  entitled  "Suggestion  of  a 
Cosmical  Cause  for  the  great  Climatic  Changes  upon  the  Earth." 

"  Disliking  theories  and  hypotheses,  I  must  characterize  as  a 
suggestion  what  I  have  to  state  upon  this  subject. 

So  far  as  I  am  aware,  geologists  have  failed  to  indicate  any 
reasonable  or  rational  existence  of  a  cause  for  the  subtropical  fossil 
flora  and  fauna  found  within  the  Arctic  Circle,  and  for  the  great 
ice-sheet — the  universal  glacier — which  doubtless  covered  nearly 
the  whole  land  from  the  poles  toward  the  tropics  at  a  compara- 
tively recent  period.  To  mention  is  to  condemn  the  extravagant 
hypothesis  of  the  changing  of  the  direction  of  the  earth's  axis,  as 
it  involves  changes  in  the  gjration  of  the  earth  necessarily  of 
greater  relative  amount  than  the  motions  of  a  boy's  top.  Partial 
upheavals  and  great  changes  of  the  surface  of  the  earth  are  insuflA- 
cient  to  account  for  the  phenomena. 

Tlie  palaeontologist  has  roughly  indicated  by  his  zones  of  fossil 
floras  and  fossil  faunas  that  the  pole  of  the  earth  has  not  changed 
its  direction,  and  the  astronomer  utterl}^  rejects  such  a  change. 

My  suggestion  Is  that  we  must  look  to  a  cosmical  cause  for 
these  phenomena ;  and  that  cause  is  in  the  material  or  materials 
burning  upon  the  surface  of  the  sun. 

The  spectroscope  has  made  known  to  us  the  connection  between 
sudden  outbursts  or  storms  upon  the  sun's  surface,  and*the  exhibi- 
tion of  magnetic  or  electrical  phenomena  on  the  sun.  There  has 
been  established  a  correspondence  between  the  eleven  year  period 
of  the  solar  spots  and  certain  other  magnetic  phenomena.  This 
instrument  has  revealed  to  us  a  sun  wherein  a  sudden  outburst  of 
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lominouB  hydrogen  has  increased  the  brilliancy  of  a  star  from  the 
ninth  to  the  second  magnitude,  and  its  comparatively  slow  return 
to  its  former  condition. 

It  appears  to  me  that  herein  we  strike  the  key-note  of  the  causes 
at  work  to  solve  our  problem  of  short  or  long  periods  of  varying 
climate  upon  the  earth.  If  the  above  phenomenon  is  possible  in 
one  sun,  it  is  possible  in  every  one  of  the  millions  of  millions  of 
suns  around  us ;  and  of  course  in  ours.  That  such  an  eruption 
of  burning  hydrogen  affects  the  planets  revolving  ai'ound  that 
sun,  we  can  not  for  one  instant  doubt.  To  our  instruments  it  was 
an  exhibition  of  force  lasting  but  a  few  months,  and  its  effect  upon 
probable  planets  around  that  sun  we  can  never  know.  Doubtless 
all  new  stars  that  have  suddenly  appeared  with  great  brilliancy 
were  the  exhibitions  of  similar  forces.  If  such  forces  are  possible 
for  short  periods,  they  are  possible,  and  to  my  mind  more  probable, 
for  comparatively  long  periods.  In  our  sun  the  forces  are  appar- 
ently evolved  in  irregular,  and  also  in  moderately  regular  periods 
or  cycles,  and  must  have  an  influence  upon  the  general  climate  of 
the  earth  and  of  the  other  planets.  Even  in  this  year  of  excep- 
tional heat  over  the  earth,  we  have  the  results  of  the  spectroscope, 
revealing  an  unusual  development  of  incandescent  magnesium  over 
the  sun's  surface. 

K  these  forces  of  the  sun  exhibit  themselves  in  short  and  long 
periods,  we  can  comprehend  how  periods  of  almost  universal  flood, 
of  earthquake  and  volcanic  action,  of  a  climate  to  develop  a  sub- 
tropical fauna  and  flora,  even  within  the  Arctic  Circle  ;  of  a  gi*eat 
ice-sheet  spreading  from  each  pole,  over  the  land,  toward  and 
even  embracing  the  Equator,  may  be  not  only  probable,  but  place 
the  latter  two  in  full  accord  with  the  astronomical  dictum,  that  no 
violent  change  of  the  direction  of  the  earth's  axis  is  admissible. 

The  spectroscope  is  the  present  means  of  gathering  observations 
to  test  my  suggestion,  or  to  develop  the  law  underlying  these 
changes ;  and  as  we  observe  the  exhibitions  of  the  forces  upon  the 
surface  of  our  sun,  and  note  the  effect  upon  the  earth,  we  can  also 
watch  the  changes  upon  Mars  and  the  other  near  planets.  But  we 
cannot  hope  to  determine  the  law  of  connection  within  a  short 
time,  unless  some  wonderful  event  happened  in  our  sun  similar  to 
the  sudden  outburst  of  luminous  hydrogen  in  the  star  in  the 
Northern  Crown,  to  show  us  in  an  hour  the  effect  such  great 
cosmical  changes  have  upon  the  earth  and  other  planets  of  our 
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83'^stem;  or  unless  other  instrumental  means  far  beyond  the 
capacit}'  of  the  spectroscope  be  devised  to  show  minute  connec- 
tions between  changes  on  the  sun's,  surface  and  limited  periods  of 
plienomcna  on  the  earth,  such  as  years  of  great  heat,  and  earth- 
quake and  volcanic  activity,  perhaps  even  years  of  pestilence.  A 
long  cycle  of  years  may  be  required  to  demonstrate  whether  a  law 
lies  at  the  base  of  my  suggestion. 

Like  the  observers  who  make  their  measures  to  determine  the 
gradual  elevation  or  subsidence  of  continental  shores,  we  may  not 
learn  the  result,  but  we  can  aggregate  observations  for  discussion 
by  the  next  generation."  • 

Mr.  W.  H.  Dall  submitted  descriptions  of  new  species  of  shells 
from  the  northwest  coast  of  America  with  notes  on  species  previ- 
ously described  ;  this  paper  includes  a  description  of  a  new  species 
of  Voluta  of  the  group  Scaphclla,  particularly  interesting  as  being 
tlie  first  of  this  famil}'  from  so  high  a  northern  station  (Shumagin 
Island)  though  allied  forms  have  loug  since  been  reported  from 
the  Straits  of  Magellan.  To  this  species,  which  is  of  large  size, 
being  over  four  inches  in  length,  Mr.  Dall  has  given  the  name  of 
Voluta  Stearnsii,  Buccinum  Kennicottii  Dall,  described  in  one  of 
the  latter  numbers  of  the  "  Amencan  Journal  of  Conchology,'* 
proves  to  be  a  Chrysodomus.  A  new  species  of  Littorina  is  also 
described  in  this  paper  as  L,  Aleutica  Dall. 

Professor  Davidson  called  the  attention  of  the  Academy  to  the 
earthquake  waves  recorded  b}'  the  tidal  gauges  on  this  coast  on 
the  23d  to  27th  of  August  and  on  the  16th  to  17th  of  September 
last.  He.  demonstrated  by  deductions  from  the  relative  rapidity 
and'heights  of  the  waves  at  different  points,  that  the  main  shock 
of  the  first  must  have  been  near  the  northern  coast  of  the  island 
of  Yesso,  Japan,  and  that  the  latter  had  originated  not  far  distant 
in  the  ocean  from  the  points  of  obsen^ation. 

Mr.  St<;ams  read  a  paper  pointing  out  the  predominance,  in  the 
Californian  and  Vancouver  zoological  provinces,  of  mollusks  in- 
cluded in  the  Order  Scutibranchiata  {Vide  Adams'  Genera)  as 
compared  with  the  Atlantic  coast  of  America  from  the  Arctic  seas 
to  Georgia. 

II.M.S.  ''Challenger"  corvette,  of  2306  tons.  Commander  G.  S. 
Nares,  has  been  despatched  by  the  Admiralty  on  a  circumnavi- 
gation of  the  globe,  for  the  purpose  of  dredging,  sounding,  and 
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otherwise  scientifically  investigating  the  deep  sea.  The  scientific 
staff  consists  of  Prof.  Wyville  Thompson,  Director;  Mr.  J.  J. 
Wild,  of  Zurich,  artist  and  private  secretaiy ;  Mr.  J.  Y.  Buchanan, 
chemist;  Mr.  H.  N.  Mosely,  Mr.  John  Murray,  and  Dr.  von 
Willemoes  Suhm,  of  Munich,  naturalists.  The  expedition  is  ex- 
pected to  return  in  April  1876.  They  will  visit  Madeira,  Cana- 
ries, Porto  Rico,  New  York,  Azores,  Cape  de  Verde,  Fernando 
de  Noronha,  Bahia,  Cape  of  Good  Hope,  Prince  Edward's  Isle, 
Crozets,  Kergnelen's  Land,  Melbourne,  and  possibly  sail  round 
New  Zealand,  thence  round  North  Australia,  follow  Wallace's 
line  up  to  the  Philippines,  touch  New  Guinea,  Japan,  Kamts- 
chatka,  Behring's  Straits,  Vancouver's  Island  to  Varparaiso; 
thence  through  the  Straits  of  Magellan  to  Rio,  and  so  home. 
Though  no  botanist  is  attached  to  the  staff,  it  is  understood 
that  Mr.  Mosely  will  collect  plants  on  every  possible  occa- 
sion. 

The  immediate  value  of  geological  surveys  is  again  shown  in  the 
prompt  detection  of  the  recent  diamond  fraud.  Mr.  Clarence  King, 
the  U.  S.  Geologist,  and  his  assistant  Mr.  J.  T.  Gardiner,  visited 
Bishop  Mountain  and  finding  diamonds  and  rubies  there  that  had 
been  scattered  over  the  soil  by  another  hand  than  Nature's,  exposed 
a  gigantic  and  disgraceful  swindle.  The  New  York  "Nation" 
makes  some  timely  remarks  on  the  value  of  the  unbiassed  opinions 
and  observations  of  a  national  geologist.  Certainly  by  the  expos- 
ure of  this  fraud,  the  government  survey  of  the  public  lands  has 
more  than  paid  for  all  the  funds  appropriated  by  Congress,  and 
justifies  the  conclusion  that  the  largest  liberality  in  scientific  enter- 
prises is  the  truest  economy — in  short,  science  pays. 

Prof.  F.  V.  HAYOEif  is  desirous  of  securing  by  exchange  or 
purchase,  the  publications  of  our  own  as  well  as  foreign  countries 
on  Geolpgy,  Palaeontology,  and  Natural  History  generally,  to  aid 
in  the  formation  of  a  library  of  reference,  for  the  use  of  the  survey 
of  which  he  has  charge.  The  reports  of  surveys,  with  maps, 
charts,  and  sections,  transactions  of  societies,  or  the  publications 
of  individuals  engaged  in  scientific  studies,  are  much  desired  as 
works  of  reference.  Parties  who  may  look  favorably  upon  the 
above  proposition  can  send  all  packages,  through  the  Smithsonian 
Institution,  to  the  address  of  Dr.  F.  V.  Hayd£n,  U.  S.  Geologist, 
Washington,  D.  C. 
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CONTROLLING  SEX  IN  BUTTERFLIES. 

BT  MRS.  MARY  TREAT. 

That  sex  can  be  controlled  in  butterflies,  I  think  I  have  demon- 
strated by  careful  experiment  the  past  season.  Accident  first 
prompted  the  experiment.  Two  years  ago  this  past  summer,  I 
was  feeding  a  few  Tarvfie  of  Papilio  Asterias  for  the  cabinet,  when 
one  of  my  specimens  wandered  from  its  food,  and  rested  upon  a 
book  to  undergo  its  transformations.     Not  feeling  inclined  to  give 

I  up  the  book  to  this  purpose,  I  placed  the  larva  on  a  fresh  stem  of 

caraway ;  upon  removing  it  from  the  book,  I  found  its  feet  were 
entangled  in  silk,  and  that  it  was  in  position  for  a  chrysalis,  but 

.  not  yet  fastened ;  so  I  was  surprised  to  see  it  commence  eating. 

It  continued  eating  some  days  longer,  before  changing  to  a  chrys- 
alis. I  then  tried  others  in  the  same  way,  and  also  took  off  quite 
a  number  of  larvoe,  shutting  them  away  from  food.  Some  of  the 
larvse  that  I  deprived  of  food  in  this  first  experiment  died,  but  all 
that  completed  their  transformations  were  males ;  while  those 
that  I  induced  to  go  on  feeding  by  tempting  them  with  the  best 
and  freshest  food  proved  to  be  females. 

This  season  (1«72)  I  commenced  with  the  larvoi  the  17th  of 
June,  and  continued  feeding  broods  of  different  ages  through  the 
month  of  July.  Early  in  July  I  had  about  two  hundred  larvae 
feeding  at  the  same  time.  The  room  in  which  I  conducted  my 
experiment  faced  east  and  south,  and  toward  noon  of  each  of  those 
excessively  hot  days  in  the  early  part  of  July,  it  was  several 
degrees  warmer  than  in  the  outside  air.  The  food-plant  on  which 
I  fed  the  various  broods  was  placed  in  jars  of  water,  which  were 
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set  in  a  large  box  partly  filled  with  earth,  the  whole  beiDg  cov- 
ered with  deep  blue  mosquito-netting.  Heat  and  moistnre  seemed 
favorable  to  health  and  rapid  growth. 

On  the  25th  of  June  one  lot  of  eggs  hatched,  on  the  10th  of 
July  they  were  chrysalides,  and  on  the  18th  of  the  same  month  the 
butterflies  appeared,  only  requiring  twenty-three  days  for  the  com- 
plete transforn)ation.  On  the  other  hand,  I  have  had  this  same 
Asterias  butterfly  eleven  months  in  coming  to  maturity;  some 
larvffi  that  hatched  in  August,  1871,  I  fed  eight  weeks,  but  the 
nights  were  cool  and  some  days  were  absolutely  cold,  when 
the  larvai  would  not  eat.  These  chrysalides  I  preserved  during  the 
winter,  and  early  in  June,  1872,  I  put  them  in  this  same  warm 
room  in  which  the  larvae  grew  so  rapidly,  and  they  were  in 
this  room  some  two  weeks  before  the  first  larvae  of  this  season 
were  hatched ;  and  strange  as  it  may  appear,  some  half  dozen 
butterflies  of  this  year's  broo<l  came  out  before  these  last  year's 
chrysalides  produced  butterflies. 

Very  soon  after  the  last  moult,  I  shut  a  number  of  the  larvae 
away  from  food,  putting  them  in  paper  boxes,  from  five  to  ten  in 
a  box,  carefully  labelled.  If,  at  the  end  of  two  or  three  days,  the 
larvse  were  still  wandering  about,  I  fed  them  sparingly ;  in  this 
way  I  did  not  lose  a  single  specimen  in  the  larva  state  by  shutting 
away  from  food  ;  a  few  of  the  chrysalides  died. 

It  was  with  the  most  intense  interest  that  I  watched  the  coming 
forth  of  the  butterflies,  which  began  to  appear  in  about  eight  days 
after  assuming  the  chrysalis  stage.  Thirty-four  males  came  from 
my  male  boxes,  and  then  a  rather  small  female  made  its  appear- 
ance. Out  of  seventy-nine  specimens  that  I  labelled  males,  three 
females  were  produced.  On  the  other  hand,  those  that  I  fed  up, 
keeping  them  on  a  good  supply  of  fresh  food,  I  labelled  females, 
and  placed  tliem  in  separate  boxes.  Out  of  these  boxes  sixty- 
eight  females  came  and  four  males. 

There  were  some  boxes  that  I  marked  doubtful,  which  I  do  not 
include  in  the  above  figures.  For  instance,  I  took  five  larvas  that 
were  eating  vigorously ;  if  let  alone  they  probably  would  have 
eaten  a  day  or  two  longer,  but  I  wished  to  try  them  in  all  stages 
of  growth,  and  these  were  of  quite  a  large  size ;  out  of  these  five, 
four  were  females. 

Soon  after  the  last  moult,  I  took  twenty  larvaj  and  shut  them 
away  from  food  for  twenty-four  hours.    At  the  end  of  that  time  I 
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replaced  ten  on  a  good  supply  of  food,  watched  them  carefully, 
and  kept  them  eating  until  they  attained  a  large  size ;  they  be- 
came chrysalides  within  a  few  hours  of  each  other,  and  emerged 
as  butterflies  eight  days  after.-  One  of  these  chrysalides  was  ac- 
cidentally crushed;  the  remaining  nine  were  females.  Of  the 
starved  ones,  eight  males  came  out;  the  remaining  two  chry- 
salides died. 

The  butterflies,  as  fast  as  they  made  appearance,  were  killed 
and  pinned  up,  the  males  arranged  on  one  side,  the  females  on  the 
other — a  most  brilliant  display,  covering  a  much  larger  space 
than  one  would  be  apt  to  im^ine. 

It  would  seem,  then,  as  the  result  of  the  whole  experiment,  that 
sex  is  not  determined* in  the  egg  of  insects,  and  that  the  female 
requires  more  nourishment  than  the  male.  Nor  does  this  appear 
strange,  when  we  consider  the  reproductive  nature  of  the  female. 
It  has  frequently  been  said  to  me,  "  if  your  theory  is  true,  it  makes 
the  female  higher  in  the  scale — superior  to  the  male."  I  believe 
it  has  always  been  admitted  that  the  female  gives  birth  to  the 
young.  If  this  is  considered  superiority,  then  the  female  is  supe- 
rior ;  but  if  beauty  of  form  and  color  is  taken  into  account,  then 
the  male  insect  is  superior,  the  same  as  with  birds  and  the  higher 
animals.  Carry  the  analogy  further — up  to  human  beings  —  and 
still  we  find  the  principle  holds  good.  To  which  sex  belong  all 
our  great  inventors,  statesmen  and  philosophers?  I  believe 
woman  is  physically  incapable,  other  things  being  equal,  of 
becoming  as  profound  a  philosopher,  as  deep  a  thinker,  as  man. 
I  do  not  wish  it  understood  that  I  deem  woman  inferior  to  man  ; 
there  is  no  inferiority,  no  superiority^  If  this  matter  were  better 
appreciated,  we  should  hear  less  of ''  woman's  rights,"  and  equality 
of  the  sexes,  and  woman  would  quietly  take  her  place  by  the  side 
of  her  brother,  with  no  contention  for  rights. 

But  to  return  to  some  corroborations.  Toward  the  last  of  May, 
some  twenty  half-grown  larvae  of  Vanessa  Antiopa  were  brought 
to  me.  I  placed  the  branch  on  which  they  were  feeding  in  a  jar 
of  water,  turning  a  wooden  box  over  them,  and  thought  no  more 
of  them  for  over  a  week,  when  I  uncovered  them  and  found  the 
branch  had  fallen  from  the  jar,  and  the  leaves  were  so  dry  I  could 
powder  them  in  my  hand.  More  than  half  of  the  larvae  were 
dead;  eight  poor,  starved-looking  specimens  were  alive,  and 
completed  their  transformations.     With  this  butterfly  it  is  difficult 
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to  distinguish  the  sex  by  the  marking  on  the  wings,  so  I  dissected 
them  And  the  result  proved  them  males. 

Again,  I  found  a  larva  new  to  me,  feeding  on  the  soft  maple. 
I  obtained  thirt3'-three  good  specimens.  I  was  very  anxious  to 
rear  these,  so  I  watched  them  closely,  and  plied  them  with  A-esh 
good  food ;  if  one  fell  or  wandered  from  its  food  I  replaced  it, 
and  continued  this  treatment  until  they  would  eat  no  longer. 
They  went  into  the  earth  to  undergo  transformation,  and  in  ten  or 
twelve  days  thereafter,  the  rare,  beautiful  moth,  Dryocampa  rubi^ 
cunda,  made  its  appearance.  Of  these  there  were  twenty-nine 
females  and  two  males.  The  remaining  two  either  escaped  or 
died  in  the  earth. 

About  the  time  these  moths  came  out,  another  lot  of  the  same 
Dryocampa  caterpillars  was  brought  to  me,  but  these  were  pur- 
posely neglected.  I  found  them  more  than  once  wandering  about 
the  box  in  quest  of  food  ;  some  of  these  were  killed  by  a  parasite, 
others  died  from  lack  of  food,  so  that  the  result  proved  only  seven 
males,  and  no  female. 
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■  01 

Over  a  year  ago,  I  bought  of  some  bo3's  in  central  Illinois 
a  pair  of  flying  squirrels  {Pteroinys  volucella  Des.).  They  were 
only  a  few  weeks  old  but  were  alread}'^  quite  tame ;  indeed  they 
had  never  been  otherwise  for  they  were  taken  before  they  could 
run  from  the  nest  and  so  were  taught  to  be  tame  at  the  outset. 
Their  habits  have  been  very  closely  watched  since  I  have  had 
them  in  my  possession,  for  so  amusing  and  interesting  are  they 
that  it  is  quite  difficult  to  be  in  the  room  where  the}-  are  without 
watching  their  movements.  I  have  noticed  some  facts  in  regard 
to  them  which  I  do  not  find  mentioned  in  any  account  that  I 
have  seen.  Intense  activity  characterizes  them  at  all  times,  but 
it  is  more  intense  at  some  times  than  at  others.  In  warm  weather 
their  movements  are  generally  quicker  and  their  exercise  con- 
tinued much  longer  than  in  cold.  In  summer  they  are  more  noc- 
turnal in  their  habits  than  at  other  seasons. 
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During  this  season  they  usually  lie  hidden  in  the  nest  all  day, 
rarely  making  their  appearance  before  dusk,  and  staying  ouf  but  a 
few  minutes  at  a  time  when  they  do  appear  during  the  day ;  and 
what  is  said  hereafter  in  regard  to  their  activity  refers  especially 
to  their  habits  in  warm  weather,  though  not  untrue  for  the  rest  of 
the  year.  In  the  fall  and  winter  months  they  are  less  strictly 
nocturnal,  coming  from  the  nest  several  times  each  day  and  taking 
food  and  exercise,  after  which  they  resume  their  nap,  and  at  night 
they  alternate  sleep  and  activity  in  the  same  manner. 

When  the  sleeping  and  waking  are  thus  interchanged  through- 
out the  day,  the  squirrels  are  not  as  active  in  their  exercise  nor 
does  the  slumber  seem  so  deep  as  when  they  sleep  all  day  and  are 
awake  all  night.  The  nest  is  a  hemisphere  of  wire  netting  with 
an  opening  at  the  top,  filled  with  tow  and  cotton.  When  ready 
to  retire  they  plunge  head  foremost  into  this  filling  and,  by  moving 
from  side  to  side,  quicftly  bury  themselves  so  completely  that  the 
•top  of  the  nest  is  left  smooth  and  even,  and  gives  no  sign  of  life 
beneath  so  long  as  the  inmates  are  asleep.  If  some  inquisitive 
hand  pulls  off  the  material  covering  the  squirrels,  they  are  found 
at  the  very  bottom  of  the  nest,  each  rolled  into  as  complete  a  ball 
as  possible,  with  the  broad,  feather-like  tail  curled  around  one  side 
or  thrown  over  the  face.  When  fairly  settled  for  a  nap  they  are 
not  easily  aroused,  and  all  the  return  they  give  one  for  gentle  pokes, 
pushes  and  strokings  is  a  brisk,  querulous  scolding  in  sharp,  squeal- 
ing tones,  or  a  blow  or  two  from  a  fore  paw,  and  then  if  they  are 
still  further  disturbed,  one  or  two  quick  bites  from  the  sharp  nee- 
dle-like teeth,  which,  however,  are  so  short  and  slender  that  they 
do  not  inflict  very  serious  wounds.  *As  has  already  been  stated, 
they  do  sometimes  come  from  the  nest  during  the  day,  when  most 
nocturnal  in  their  habits,  especially  if  thirsty  ;  for,  if  hungry,  they 
eat  some  of  the  many  nuts  which  they  have  hidden  in  tlie  nest. 
In  quite  marked  contrast  with  their  sprightliness  of  action  at  night 
are  their  sleepy  half  dazed  movements  at  such  times.  Often  after 
drinking  and  hopping  about  the  cage  a  little,  they  sit  motionless  ; 
for  perhaps  half  an  hour  tlieir  eyes  staring  as  if  wonderstruck  and 
thus  they  remain  till,  with  a  sudden  leap,  they  bury  themselves  in 
the  nest. 

At  dusk  they  begin  to  stir.  Not  all  at  once  it  would  seem  do 
they  awake,  for  the  mjfterial  of  the  nest  quivers  and  shakes  for 
sometime  before  the  squirrel  appears.     When,  however,  they  con- 
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elude  that  they  arc  all  ready,  out  pop  their  heads,  each  to  be 
followed  by  the  rest  of  the  body,  after  a  glance  on  all  sides  with 
the  glistening  black  e3'es ;  and  now  all  drowsiness  has  disappeared 
and  an  activity  more  incessant  and  intense  than  can  be  described 
takes  its  place.  All  night  long,  often  with  only  the  briefest  rest 
now  and  then,  these  little  animals  are  in  vigorous  motion,  jump- 
ing, bounding,  capering,  running  with  ever  varying  movement  and 
astonishing  energy.  Everything  they  do  is  done  with  all  their 
might.  It  would  seem  to  any  one  watching  them  that  the  exer- 
cise of  the  Urst  few  minutes  must  :wholly  exhaust  their  powers, 
but,  on  the  contrary,  the  more  their  muscles  are  used,  the  more 
capable  of  use  they  seem,  and  great  as  is  the  energy  of  their  move- 
ments at  first,  they  usually  increase  in  vigor  and  speed  until  after 
midnight  and  scarcely  grow  less  before  morning.  Nothing  affords 
them  so  much  gratification  as  a  large  wheel  which  is  placed  inside 
the  cage.  Into  this  wheel  the}'  jump  whenever  aught  disturbs  or 
pleases  tliem,  and  even  when  quite  hungry  they  often  find  it  neces- 
sary to  take  a  few  turns  before  commencing  their  meal,  after  which 
exercise  they  draw  themselves  into  a  bunch  with  the  tail  over  the 
back  after  the  maniter  of  squirrels,  and  set  briskly  to  work  on  the 
nut  or  other  food  which  they  ma}'  have  received.  The}'  are  almost 
as  fond  of  riding  as  of  running  and  work  their  passage  by  run- 
ning till  the  wheel  is  in  rapid  motion  and  then  clinging  to  its  wires, 
and  so  are  carried  around  and  around,  the  pure  white  of  the  under 
side  of  the  body  contrasting  prettily  with  the  soft  brownish-gray  of 
the  back  and  sides  as  each  comes  into  view.  When  both  are  in  the 
wheel  one  often  rides  while  the  other  turns  the  wheel,  the  latter 
bounding  over  the  other  as  each  turn  brings  him  around,  and,  no 
matter  how  rapidly  the  wheel  turns,  these  movements  are  executed 
with  perfect  exactness  and  gracefulness.  Being  desirous  of  know- 
ing with  some  degree  of  accuracy  how  rapidly  the  wheel  moved,  I 
made  some  experiments  for  that  purpose  and  found  that  the  usual 
rate  of  revolution  was  from  sixty  to  over  a  hundred  and  twenty 
times  a  minute,  and,  as  the  wheel  is  forty-four  inches  in  circumfer- 
ence, when  its  rate  is  the  latter  of  the  two  numbers  named,  the 
squirrel  turning  it  must  travel  four  hundred  and  forty  feet  a  min- 
ute, or  about  five  miles  an  hour,  a  distance  requiring  a  great  many 
steps  when  they  are  so  short  as  squirrels  must  take.  The  sides  of 
the  wheel  are  formed  of  spokes  radiating*  as  in  any  wheel,  these 
spokes  are  only  five  inches  apart  at  the  cii'cumference  and  of 
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coarse  constantly  grow  less  towards  the  centre ;  yet  through  this 
narrow  space  which  passes,  when  the  wheel  is  at  full  speed,  in  the 
sixteenth  of  a  second,  they  dart  in  and  out  with  perfect  ease. 
So  quickly  do  they  move  that  the  eye  can  scarcely  follow  them  ; 
one  instant  a  squirrel  is  in  the  wheel  running  with  all  his  might, 
and  the  next  he  is  seated  on  a  shelf  at  the  opposite  end  of  the 
cage,  the  wheel  whirling  behind  him.  They  rarely  check  the 
sp^ed  of  the  wheel  when  wishing  to  leap  out,  but  when  it  is  in 
motion  and  one  wishes  to  enter  it,  he  often  clings  to  one  of  the 
spokes  and  as  he  is  borne  around,  sidles  in.  When,  as  in  summer 
often  occurs,  the  wheel  is  kept  in  motion  at  full  speed  for  nine  or 
ten  hours,  with  very  little  rest,  the  distance  which  the  squirrels 
have  travelled  is  not  inconsiderable,  being  much  more  than  most 
men  could  perform  day  after  day,  and  yet  they  never  seem  in  the 
least  weary  but  are  ready  at  any  time  for  a  fresh  start.  Their 
chief  locomotive  power  resides  in  the  hind  pair  of  legs,  which  are 
so  powerful  that  the  body  can  easily  be  held  horizontally  by  them, 
the  feet  clinging  to  a  wire  of  the  cage  as  the  only  support  of  the 
whole.  In  most  rodent  animals  the  front  legs  are  comparatively 
weak  and  are  used  mainly  for  holding  food,  and  when  the  animal  is 
running  they  seem  rather  to  move  in  response  to  the  pushing  force 
of  the  hind  legs  than  to  aid  very  much  in  propelling  the  body. 
They  usually  move  about  the  cage  or  room,  or  in  the  wheel,  by  run- 
ning as  other  animals  would,  but  sometimes  they  change  this  for  a 
series  of  short  leaps,  or  leaps  which  again  may  change  into  bounds 
of  considerable  length ;  and  very  gi-aceful  are  these  latter,  so  light 
and  easy  do  they  appear.  Indeed,  it  is  impossible  for  them  to  be 
awkward  or  clumsy  in  any  of  their  movements.  Though  usually 
very  quiet  they  are  not  always  displeased  with  noise,  if  it  be  a 
lively  one  ;  for  instance,  they  drop  a  nut  in  the  wheel  and  then  as 
it  rattles  when  the  wheel  moves  they  are  highly  delighted,  some- 
times more  so  than  some  of  the  other  listeners.  Once  when  a 
butternut  thus  became  quite  a  trouble  to  me  I  removed  it,  but  no 
sooner  had  I  left  the  cage  than  they  put  it  back  and  set  it  rattling 
louder  than  ever,  leaping  over  it  as  it  came  near  them  and  jumping 
about  as  if  performing  a  war  dance,  and  this  they  repeated  over 
and  over  again  till,  finally,  the  nut  was  removed  from  the  cage. 
Now  and  then  the  freak  takes  one  or  the  other  to  leave  the  wheel 
altogether  for  several  da3's,  and  in  the  meantime  they  relieve  their 
over-buo3'ant  feelings  by  executing  a  brilliant  series  of  somer- 
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sets  with  an  agility  and  daring  that  would  excite  the  envy  of  the 
most  skilful  acrobat.  They  always  turn  backward,  going  com- 
pletely over  and  alighting  almost  exactly  upon  the  spot  ftx>m  which 
they  started.  Now  they  run  a  few  steps  before  going  over,  and  now 
stop  and  turn  round  and  round  as  if  a  spit  ran  through  the  centre 
of  the  body  on  which  it  turned.  These  gyrations  are  often  ex- 
tremely ludicrous,  especially,  when  turning  side  by  side,  they  seem 
to  be  racing.  Their  heads  appear  to  be  wholly  ignorant  of  dizzinSss 
or  other  unpleasant  sensations  that  come  from  an  inverted  position, 
for  it  never  makes  much  difference  with  them  whether  the  head  is 
up  or  down,  sometimes  taking  food  hanging  head  down,  and  almost 
always  drinking  in  this  position  ;  as  they  might,  when  wild,  drink 
from  a  stream  while  clinging  to  the  end  of  an  overhanging  branch, 
though  it  is  singular  that  they  should  so  invariably  cho9se  this 
position,  as  they  drink  by  lapping  up  the  water  as  a  cat  would. 
They  are  so  tame  that  they  have  very  little  idea  of  running  away, 
not  always  being  ready  to  leave  the  cage  when  it  is  opened  to  allow 
them  to  do  so.  They  are  often  allowed  to  run  about  the  room  in 
which  they  are  kept  and  they  are  quite  fond  of  running  over  the 
furniture,  leaping  into  chairs  and  off  the  backs,  running  over  pict- 
ure cords  and  the  like,  being  better  pleased  as  they  climb  higher, 
and  when  as  high  as  they  can  get,  off  they  "  fly  "  to  the  farthest 
corner  of  the  room.  It  is  hardly  necessary  to  say  that  this  so 
called  "  flying  "  is  in  no  sense  true  flight.  The  extension  of  skin 
between  the  front  and  hind  limbs  is  not  capable  of  motion  like 
that  of  a  wing  of  a  bird,  nor  can  it  raise  the  botly  from  any  sur- 
face, but  it  is  simply  a  support,  a  parachut<^,  so  that  the  animal 
can  leap  from  a  high  position  and  by  a  gradual  descent  reach  the 
ground.  So  eflflcient  is  this  support  that  in  the  woods  these  little 
animals  can  sail  down  from  a  high  tree  to  a  bush  several  hundreds 
of  feet  away.  They  always  choose  a  bush  or  branch  upon  which 
to  stop  if  possible,  and  even  in  a  room,  when  descending  from  a 
bookcase,  they  always  alight,  if  possible,  on  a  chair  or  a  person's 
shoulder  rather  than  upon  the  floor.  Not  only  when  descending 
but  when  jumping  up  does  the  parachute  assist  them,  and  if  they 
are  liable  to  fall  they  partly  extend  it.  When  fully  expanded  it 
makes  the  outline  of  the  bo  ly  about  square,  a  little  longer  than 
broad,  but  when  folded  along  the  -side  it  is  not  noticeable,  as  it  is 
covered  with  fur  of  the  same  color  as  the  body,  wh'te  below  and 
gray- above,  with  a  dark  line  along  the  edge,  and  like  all  the  fur  of 
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the  body  is  most  beautiftilly  fine  and  soft.  Like  the  eyes  of  all 
Bquirrels,  those  of  the  species  under  consideration  are  very  large 
and  unusually  prominent,  standing  from  the  head  like  great  black 
beads.  They  seem  to  be  useful  both  by  day  and  night.  Light, 
even  if  it  be  quite  bright,  does  not  seem  to  be  an  inconvenience, 
and  it  is  quite  certain  that  they  can  see  very  well  in  the  dark,  as 
they  leap  about  the  cage  and  find  their  food  in  the  darkest  night 
as  Veil  as  by  daylight,  and  a  light  brought  near  them  does  not 
seem  to  affect  them  disagreeably.  The  natural  food  of  the  flying 
squirrel  consists  of  nuts,  buds,  fruits  and  the  like,  but  they  are 
ready  to  at  least  taste  of  anything  that  may  be  off*ered  them,  and 
if  it  is  anything  that  can  be  eaten  the  chances  are  that  itVill  be. 
I  once  found  one  of  them  at  my  inkstand  eagerly  lapping  the  ink 
as  if  he  enjoyed  it  greatly ;  pretty  soon,  however,  he  left  it  with 
sneezings,  sniffings  and  grimaces  of  a  most  comical  sort,  but  the 
very  next  chance  he  had  he  tried  to  get  some  more.  Salt  they 
eat  greedily  and  also  sugar.  Beetles  they  are  very  fond  of  and 
several  birds'  eggs  which  I  left  in  their  way  they  devourefl,  shells 
and  all.  They  are  very  neat  in  all  their  habits,  keeping  their 
faces  clean  by  often  rubbing  them  with  the  front  paws,  and  the  fur 
of  the  whole  body  is  always  clean  and  in  order. 

I  am  inclined  to  believe  that  the  flying  squirrel  does  not  possess 
as  much  intelligence  as  the  gray  or  red  or  some  other  species. 
Very  few  of  their  actions  appear  to  be  controlled  by  anything 
higher  than  instinct.  They  seem  to  be  quite  fond  of  each  other, 
and  lonely  when  separated  for  any  length  of  time,  despite  an  occa- 
sional sharp  squabble  over  some  article  of  food,  but  they  do  not 
evince  much  attachment  for  those  who  feed  and  care  for  them.  In 
their  rapid  and  noiseless  flitting  about  the  cage  they  remind  one  of 
birds,  and  their  motions  are  as  light  and  airy,  but  if  disturbed  in 
any  way,  especially  when  seated  to  enjoy  a  nut,  they  express  their 
displeasure  by  a  series  of  quick,  sharp  squeaks  and  in  their  quar- 
rels they  scold  each  other  in  the  same  manner.  When  especially 
eager  to  get  any  food  that  is  held  near  the  cage  they  run  towards 
it  with  brisk  chuck-chucks,  at  the  same  time  shaking  all  over  in 
their  anxiety  to  seize  it.  More  rarely  they  utter  another  sound, 
a  clear  musical  note  usually  melodious  and  pleasant  but  occasion- 
ally shrill.  This  sound  very  closely  resembles  the  chirp  of  some 
birds,  so  much  so  that  when  the  windows  are  open  and  birds  sing- 
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ing  near  them,  a  stranger  almost  always  is  deceived  as  16  its  source, 
thinking  it  caused  by  the  birds  outside  rather  than  by  the  squirrels 
inside.  They  keep  up  this  noise  for  perhaps  ten  minutes,  perhaps 
half  an  hour,  for  no  discoverable  reason.  They  are  exceedingly 
inquisitive,  prying  into  everything  that  comes  in  their  way ;  and,  if 
watched  and  fearful  lest  they  are  to  be  interrupted,  they  assume  a 
most  impudent  and  reckless  air,  glancing  out  of  one  eye,  and  shak- 
ing their  heads  and  sniffing  every  now  and  then  for  an  instant,  and 
then  returning  to  their  investigations  with  renewed  energy,  pulling 
away  desperately  at  anything  that  can  be  laid  hold  of,  and  if  any- 
one stalls  towards  them  to  drive  them  away,  the}'  wait  till  the  very 
last  miilute,  when,  with  a  twinkle  of  the  eye,  a  toss  of  the  head 
and  jerk  of  the  tail,  they  are  off  and  across  the  room  in  a  trice, 
perhaps  stopping  to  chatter  their  disapproval  of  the  whole  pro- 
ceeding as  soon  as  safely  out  of  reach.  It  is  difHcult,  if  not  im- 
possible, to  so  conceal  nuts  or  corn  that  they  do  not  immediately 
discover  them  and  dig  and  pull  and  push  at  whatever  contains  them 
till  they  get  them.  It  must  be  by  the  aid  of  their  keen  scent  that 
they  are  thus  able  to  detect  the  food  when  closely  covered  in  a  box. 
When  their  exertions  have  been  successful,  they  do  not  allow  any- 
thing that  can  be  eaten,  to  remain  where  they  have  found  it,  how- 
ever snug  the  place  may  be,  but  carry  it  off  to  some  other  place  of 
their  own  choosing.  One  evening  they  carried  over  sixty  walnuts, 
from  a  box  in  which  they  were  kept,  across  the  room  and  by  climb- 
ing the  handle  of  a  feather  duster  reached  a  bracket  on  which 
was  a  large  vase,  and  into  this  they  put  the  nuts,  one  by  one,  giv- 
ing each  a  rapping  against  the  vase  as  it  was  left. 

When  the  actions  of  an  animal  are  so  suddenly  varied,  so  con- 
stantly changing  and  of  such  interest  in  all  their  phases  as  are 
those  of  the  flying  squirrel,  a  complete  account  can  scarcely  be 
given.  Certainly  it  is  not  easy  for  words  to  represent  the  merry, 
rollicking,  don't-care  manner  in  which  these  flying  squirrels  do 
everything.  Such  a  combination  of  earnestness  and  carelessness 
is  seldom  seen.  For  thev  are  earnest  about  their  work,  and  in 
emptying  a  box  of  nuts  they  seem  to  feel  the  great  importance  of 
their  undertaking  and  the  necessity  of  soberness  and  dignity  in 
its  execution,  but  yet  one  can  not  help  seeing  that  all  this  is  but 
assumed  for  the  occasion,  for  their  eyes,  and  indeed  their  whole 
body,  are  all  the  time  expressive  of  mischief,  and  the  little  rogues 
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are  never  so  sedate  that  they  do  DOt  seem  to  be  bubbling  over 
with  fhn  and  to  be  ready  at  a  moment's  notice  to  engage  in  any 
mischief  that  ipay  occur  to  their  scheming  little  heads.* 


INDIAN   NETSINKERS   AND  HAMMERSTONES.f 

BT   CHARLES  RAU. 

The  two  kinds  of  Indian  stone  implements  which  form  the  sub- 
ject of  this  article  are  by  no  means  remarkable  for  skilful  work- 
manship, and  therefore,  probably,  have  thus  far  attracted  little 
notice  in  this  country.  In  archaeology,  however,  every  object  that 
can  serve  to  illustrate  the  former  condition  of  a  people  is  of  sig- 
nificance, and  it  matters  not  whether  that  object  is  elaborately 
finished  or  has  suffered  but  little  alteration  by  the  hand  of  man. 
I  place  netsinkers  and  hammcrstones  together,  because  the  speci- 
mens in  my  possession,  which  form  the  basis  of  my  description, 
were  derived  from  the  same  locality,  namely,  both  banks  of  the 
Susquehanna  river  near  the  small  town  of  Muncy,  in  Lycoming 
County,  Pennsylvania.  I  possess  a  great  number  of  the  above- 
named  implements  of  all  shapes  and  sizes,  which  were  sent  to  me 
by  Mr.  J.  M.  M.  Gemerd,  a  resident  of  Muncy.  To  this  gentle- 
man I  am  also  indebted  for  the  communication  of  the  details  which 
enable  me  to  furnish  the  following  account. 

*  Since  the  main  portion  of  this  article  was  written,  one  of  the  pets  has  died.  It  is 
the  female  that  is  lust— the  tamest  and  best  naturcd,  but  least  sprightly  of  the  pair. 
It  It  to  be  feared  that  she  was  killed  by  kindness,  as  she  had  been  fed  on  soft  food 
much  of  the  time,  and  so  did  not  ^have  to  crack  nuts  for  a  living.  A  post  mortem 
showed  that  the  body  was  covered  with  thick  layers  of  fat;  and  more  than  this,  that 
he  abdominal  cavity  was  more  than  half  filled  with  solid  masses  of  fat;  so  as  there 
WEB  no  other  visible  cause  for  her  decease,  the  inference  is  that  she  died  of  adiposity. 
It  is  sad  to  say  aught  that  may  d  minish  anyone's  admiration  for  these  really  charming 
animals,  but  truth  requires  me  to  say  that  I  have  watched  in  vain  for  any  signs  of  grief 
in  the  remaining  squirrel.  He  sleeps  as  soundly  and  performs  his  various  gymnastics 
as  glceftilly  as  ever.  The  only  difference  in  his  conduct  I  am  able  to  detect  is,  that 
whereas  formerly  he  instantly  seized  any  and  cver>'tliing  that  was  offered,  he  is  now 
quite  particular,  entirely  refusing  many  articles  that  used  to  be  a  part  of  his  diet.  It 
maybe  that  grief  affects  his  appetite;  but  it  is  to  be  feared  that,  having  discovered  that 
there  Is  no  one  to  snatch  his  food  if  ho  does  not  eat  it,  ho  takes  time  to  choose  that 
whkh  is  most  agreeable.  At  any  rate  all  the  evidence  goes  to  show  that  these  reaUy 
attractive  creaturei>  do  not  possess  any  deep  affect  on  even  for  each  other. 

t  Translated  by  the  Author  ft-om  Vol.  V  of  the  "  Archly  f Ur  Anthropologie.'' 


140 


IKDIAM  NBTSINKERS   AKD  DAMUBRSTONES. 


NctflinkorB  anil  bnmmerstones  nro  found  in  various  localities  of 
tlie  United  States ;  but  I  am  not  aware  ttiat  they  occur  in  any 
other  pincc  as  frequently  as  in  the  neighborhood  of  Muncy.  Net- 
sinlcers  liave  been  talcen  away  fi-oin  there  liy  the  huiidred,  and  yet 
their  number  is  not  exhau!<ted;  liatnmcrstoncs,  however,  although 
likewise  numerous,  occur  there  less  frequently.  The  otiier  produc- 
tions of  primitiie  art,  whicli  always  indicate  the  former  presence 
of  the  Indians,  sucli  as  stone  tumaliawke,  wedge-shaped  stone 
implements,  flint  an-owlieads,  fragments  of  coarse  pottery,  etc., 
arc  also  found  in  the  environs  of  Muney. 

The  netsinkers  in  question  are  flat  pebbles  of  i-oundish  or  anga- 
lar  (generally  indefinite)  shape  and  of  various  sizes,  which  exhibit 


on  two  opposite  points  of  tlie  circumference  an  indentation  or 
notch,  more  or  less  deep,  and  produced  by  blows.  Besides  tlie 
□otcbes,  whicli  facilitated  tlie  attacliment  to  the  nets,  these  pebbles 
have  not  undergone  the  sliglitesl  change  by  limnnn  agency  ;  and 
their  manufacture,  therefore,  required  but  little  labor  and  skill. 
My  smallest  specimen  measures  two  inclios  in  diameter  and  weighs 
only  lialf  an  ounce ;  my  largest  one,  a  flat  atone  of  irregular  out- 
line, is  eight  inches  wide  across  the  broadest  part  and  weighs  two 
pounds  and  fourteen  ounces.  I  must  mention,  however,  that  the 
last-named  specimen  is  unusually  large  and  heavy,  the  average  size 
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of  the  Binkera  beiug  fVom  three  to  five  inches,  with  a  corresirand- 
ing  weight  of  from  six  to  tea  ounces. 

Figures  30  and  31  represent  nctsinkers  of  my  collection  in  hatf- 
wze,  which  weigh  respectively  eleven  ounces  and  seven  ounces  and 
a  quarter.  The  original  of  Fig.  30  is  in  the  midiUe  flve-eighths  of 
an  inch  in  thickness,  that  of  Fig.  31  is  about  seven-eighths  of  an 
inch  thick.  Sinkers  with  four  notches  also  occur  near  Kluncy, 
though  not  very  fluently,  and  in  these  cases  the  notches  are  so 
placed  that  the  stone  was  encompasseil  crosswise  by  the  strings  or 
thongs  which  connected  it  with  the  net..  One  of  the  specimens 
found  at  Miincy  is  even  provided  with- seven  indentatious.  The 
Fig. ». 


material  of  these  netsinkere  is  almost  exclusively  a  flat-breaking 
sili co-argillaceous  stone  of  gray  or  brownish  color,  sometimes  con- 
taining diminutive  particles  of  mica,  and  consequently  bearing  the 
distinct  character  of  graywacke.  The  latter  kind  of  rock  belongs 
to  the  geological  formation  of  Muncy,  and  occurs  also  in  numer- 
ous pebbles  in  the  neighboring  creeks,  which  empty  into  tlie  Sus- 
quehanna. The  Indians,  therefore,  had  little  diiBculty  in  obtaining 
the  stones  used  as  sinkers. 

No  greater  skill  was  required  in  the  manufacture  of  the  hammer- 
stones.  They  are  nearly  always  roundish  or  oval  pebbles  of  a  some- 
what compressed  or  flattened  form,  presenting  in  their  side-view 
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the  outline  of  a  more  or  less  elongated  ellipse.  Their  only  arti- 
ficial alteration  consists  in  two  small  pits  or  cavities,  so  placed  as 
to  form  the  centres  of  the  opposite  broad  sides  of  the  pebble.  In 
these  cavities  the  workman  placed  the  thumb  and  middle  finger  of 
the  right  hand,  while  the  forefinger  pressed  against  the  upper 
circumference  of  the  stone.  Figure  32  (two  views)  is  a  half-size 
drawing  of  one  of  these  hammerstones,  and  may  serve  to  repre- 
sent their  general  character.  The  original  of  Figure  32,  however, 
is  one  of  the  larger  specimens,  measuring  a  little  more  than  five 
inches  in  longitudinal  diameter,  and  weighing  one  pound  and  ten 
ounces.  Most  of  the  hammerstones  are  smaller  and  lighter,  aver- 
aging about  a  pound  in  weight.  My  smallest  specimen,  almost 
circular  and  with  a  diameter  of  two  inches  and  three-quarters, 
weighs  only  half  a  pound.  Concerning  the  cavities  on  the  oppo- 
site sides,  I  will  state  that  the  makers  evidently  chiselled  them  out, 
as  it  were,  with  a  tool  of  hard  stone,  doubtless  a  pointed  flint,  for 
which  reason  they  sometimes  appear  rough  and  irregular.  In  the 
more  finished  specimens,  however,  they  exhibit  regular  cup-like 
concavities,  obviously  produced  by  grinding.  In  some  instances 
the  depressions  are  so  shallow  that  they  almost  escape  observation, 
while  they  reach  in  other  cases  from  eight  to  nine  millimetres  into 
the  stone,  and  thus  afford  the  hand  a  firm  hold.  Yet  quite  a  num- 
ber of  the  hammerstones  under  notice  exhibit,  instead  of  the  cup- 
shaped  cavities,  on  the  opposite  broad  sides,  rougldy  ground  faces, 
sometimes  several  inches  in  diameter,  and  answering  well  the 
purpose  of  allowing  the  hand  a  secure  grasp  of  the  stone.  Many 
of  the  hammerstones  bear  the  distinct  traces  of  use,  being  battered 
and  crumbled  at  the  circumference ;  and  a  few  of  the  specimens 
in  my  possession  are  even  burst  as  far  as  the  centre  by  the  force 
of  the  blows  dealt  with  them.  The  material  of  the  hammerstones 
of  Muncy  is  a  tolerably  hard  stone  consisting  of  rounded  quartz 
grains,  apparently  a  metamorphic  quartz,  or  quartzite. 

In  Europe,  it  is  well  known,  similar  hammerstones  occur,  which 
have  been  called  TUhuggerstene  by  Danish  archaeologists.*  Prof. 
Nilsson  has  minutely  described  these  implements,  and  tried  to 
prove  they  had  been  used  in  chipping  weapons  and  tools  of  flint. 

*  Drawings  of  European  hammerstones  resembling  tho^ic  of  the  Indians  aro  foond 
in  the  following  works  —  Xilsson :  The  Primitive  Inhabitants  of  Scandinavia  (LfOndon 
1808),  PI.  I,  Fig.  1;  Worsaae:  Nordi.ske  Oldj^agcr  etc.  (Copenhagen  1859),  Figs.  32,  SS; 
Steven.s:  Flint  Chips  (London  187U).  Fig.  122;  Evans:  Tlio  Ancient  Stono  Implemcntt, 
etc.  of  Great  Britain  (London  1872),  Figs.  IGi,  104. 
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It  is  not  my  intention  to  enter  here  into  a  discussion  concerning 
the  views  of  the  meritorious  Swedish  archaeologist :  I  will  merely 
state  my  opinion  in  regard  to  the  probable  use  of  the  hammer- 
stones  from  the  Susquehanna  valley.  That  these  latter  were  cm- 
ployed  as  hammers  cannot  be  doubted,  since  they  show  the  most 
distinct  traces  of  violent  contact  with  hard  substances ;  yet, 
according  to  my  view,  it  was  almost  impossible  to  employ  them 
immediately  in  fashioning  flint  implements.  They  are  by  far  too 
clumsy,  and  possess  too  much  roundness  on  all  sides  to  have  been 
the  tools  for  fabricating  arrowheads  and  other  delicate  articles  of 
flint.*  Not  even  the  rude  notches  in  the  netsinkers  could  have 
been  produced  by  their  immediate  application.  Nevertheless,  they 
may  have  served,  besides  fulfilling  other  purposes,  as  cooperating 
tools  in  the  manufacture  of  flint  implements.  IVIr.  Catlin  has 
described  the  method  employed  by  the  Apaches  and  other  western 
tribes  in  making  flint  points  for  aiTOws  and  spears.  The  work,  he 
states,  is  performed  by  two  persons,  one  of  whom  holds  the  piece 
of  flint  to  be  operated  upon  in  the  left  hand  and  places  with  the 
right  hand  a  chisel  or  punch  (made  of  a  tooth  of  the  sperm-whale) 
against  the  protuberances  of  the  flint,  which  are  to  be  removed, 
whUe  his  assistant  strikes  the  chisel  on  the  upper  end  with  a 
mallet  of  hard  wood  and  thus  flakes  off  the  projecting  points. 
This  process  is  continued  until  the  article  has  acquired  the  desired 
shape.f  A  similar  method,  perhaps,  was  in  use  among  certain 
Indians  inhabiting  the  eastern  parts  of  North  America,  and  in 
this  case  the  hammerstoues  may  have  replaced  the  wooden  mallets 
mentioned  by  Catlin. 

Yet  while  I  doubt  the  immediate  application  of  these  hea^y 
hammerstones  in  the  manufacture  of  flint  points,  I  do  not  deem  it 
altogether  improbable  that  they  were  directly  used  as  hammers  for 
chipping  certain  rude  implements  of  gray  wacke,  or  a  kind  of  tough 
slate,  which  occur  in  great  abundance  in  the  neighborhood  of 
Muncy.  These  implements  are  of  various  shapes,  mostly  wedge- 
like in  form,  and  are  sometimes  quite  large.     Many  of  them  have 

*  Among  my  specimens  fVom  Mnncy  there  is  a  hammerf^tono  of  flint,  which  may 
hare  been  ascd  directly  in  making  anowhoada.  It  is  a  nearly  round,  somewhat  flat 
stone,  two  inches  and  three-eiglithfl  in  diameter,  and  weighing  fix  ounces  and  a  quarter. 
The  edge  or  rather  circumference  is  mucli  battered  by  continue<i  use.  Similar  flint 
hammerstones  found  in  England,  arc  figured  on  page  223  of  Mr.  Evans'  now  work, 
"  The  Ancient  Stone  Implements,  Weapons,  and  Ornaments  of  Great  Britain.'' 
t  Catlin :  Last  Rambles  amongst  the  Indians,  New  York,  1667,  p.  187.  • 
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distinct  scraper-edges,  and  probably  were  used  in  the  preparation 
of  liides  and  for  other  kindred  purposes.  I  furtlier  believe  that 
tliere  is  a  certain  connection  between  the  netsinkers  and  hammer- 
stones  of  3Iuucy,  in  so  far  as  the  latter  served  in  the  manufacture 
of  the  former.  Two  workmen,  I  imagine,  were  active  in  the  oper- 
ation. One  held  the  pebl)Ie,  its  narrow  side  upward,  firmly  in  the 
hand;  the  other  placed  a  piece  of  flint  of  suiUible  shape  and 
strength  at  the  spot  where  the  notch  was  to  be  cut  out,  and  gave 
the  flint  wedge  a  heavy  blow  with  the  hammerstone,  thus  effecting 
the  indentation.  In  this  manner  a  great  many  sinkers  could  be 
made  in  a  short  time. 

From  the  great  number  of  netsinkers  found  near  Muncy,  it  may 
be  deduced  that  tlie  Indians  were  much  engaged  in  fishing  at  Xhis 
point.  Indeed,  the  Susquehanna  is  here  about  nine  hundred  and 
fifty  feet  wide,  very  deep  in  some  places,  and  well  stocked  with 
fish,  among  which  I  will  mention  perch,  pike,  sunfish,  catfish,  and 
eels.  There  existed  formerly  a  shad-fis!iery  hear  Munc}',  before 
the  river  was  obstructed  bv  dams.  Salmon  is  still  sometimes 
caught.  Formerly,  however,  fish  w^ere  still  more  abundant,  and 
the  locality,  therefore,  afforded  the  aborigines  great  advantages  as 
a  fishing-station.  When  the  first  white  settlers  penetrated  to  this 
region,  they  found  on  or  near  the  i)rcsent  site  of  Muncy  a  village 
of  the  Miusi  or  Munsoy  Indians,  the  Wolf  tribe  of  the  great  Leni- 
Lenapc  or  Delaware  nation.  The  name  "  Muncy,"  indeed,  pei*pet- 
uatcs  the  tribal  designation  of  those  aboriginal  predecessors,  whoso 
scanty  descendants  now  dwell,  far  from  the  home  of  their  fathers, 
in  tlie  districts  beyond  the.  Mississippi.  The  Minsi  Indians,  I 
tliink,  may  be  considered  as  the  manufacturers  of  the  stone  imple- 
ments described  in  these  pages. 

Netsinkers  of  stone  are  even  in  our  time  in  use  among  certain 
tribes  of  the  northwest  coast  of  North  America ;  as  for  instance, 
among  the  Chinooks  (at  tlie  mouth  of  the  Columbia  river),  who 
attach  them  to  their  salmon-nets.  "Their  nets,"  says  Mr.  Swan, 
"are  made  of  a  twine  spun  by  themselves  from  the  fibres  of  spruce 
roots  preplirod  for  the  i)urpose,  or  from  a  species  of  grass  brought 
from  the  north  by  the  Indians.  It  is  very  strong,  and  answers  the 
purpose  admirably,  reculiar-shaped  sticks  of  dry  cedar  are  used 
for  floats,  and  the  weights  at  the  bottom  are  round  beach  pebbles, 
about  a  pound  each,  notched  to  keep  them  from  slipping  from  their 
fasteaings,  and  securely  held  by  withes  of  cedar  firmly  twisted  and 
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woven  into  the  foot-rope  of  the  net.  The  nets  vary  in  size  from  a 
hundred  feet  long  to  a  hundred  fathoms,  or  six  hundred  feet,  and 
from  seven  to  sixteen  feet  deep,"  * 

Fishing-nets  may  be  counted  among  the  utensils  inventedrW^^ 
very  early  periods,  on  the  spur  of  necessity,  by  men  in  vi^qoM- 
parts  of  the  world.  That  they  were  already  in  use  in  Europe  ata^ 
remote  time  of  antiquity  is  proved  by  their  remnants  preserved*  in 
an  almost  marvellous  manner  in  the  Swiss  pile-constructions  of  the 
stone  age,  as,  for  instance,  those  of  Robenhausen  and  Wangen. 
In  the  eifrlte&t  works  on  North  America  the  fishing-nets  of  the 
Indians  ore  mentioned,  but  not  described.  Cabe^a  de  Yaca,  the 
first  ^  European  who  gave  an  account  of  the  interior  of  North 
^^*^yit7^,  refers  in  various  places,  though  in  a  transient  manner,  to 
the^Bm  of  the  natives  whom  he  met  during  his  long  wanderings.f 
Garcilasso  de  la  Vega  and  the  anonymous  Portuguese  gentleman, 
called  the  Knight  of  Elvas,  the  two  principal  authors  who  have 
left  accounts  of  De  Soto's  expedition  (1539-43)  are  likewise 
deficient  iti  all   such  details   as   might  serve,  to  illustrate    the 

.    original  character  of  Indian  nets.      The  latter  relates,  however, 
I    that  the  Spaniards,  while  at  a  place  near  the  Mississippi,  called 

.  Pacaha  (Garcilasso  has  it  '^Capaha"),  caught  fish  in  a  lake  with 
nets  furnished  by  the  Indians. j:  This  establishes  at  least  the  fact 
that  the  tribes  of  the  Mississippi  valley  employed  fishing-nets, 
when" first  seen  by  Europeans.  The  Indians  of  the  present  New 
England  States  made  strong  nets  of  hemp.  For  this  we  have  the 
authority  of  Roger  Williams,  who  gives  also  the  word  ashop,  which 
signifies  a  net  in  tlie  language  of  the  Narragansetts.§  Yet  it 
appears  that  the  Indians  of  the  Atlantic  Coast  (and  others)  prac- 
tised more  the  "spearing"  offish  than  their  capture  in  nets.  Some 
were  also  killed  by  arrow-shots. ||     According  to  Van  der  Douck,1f 

•Swan :  The  Northwest  Coast,  New  York,  1857,  p.  104. 

t  Relation  et  Naufrages  d'Alvar  Nuiiez  Cabc9a  de  Vaca  (Ternaux-Compaus),  Paris,. 
1837,  pp.24,  142, 177, 179.     Original  printed  at  Vidlndolid  in  1555. 

X  Narratives  of  the  Career  of  Hernando  de  Soto.  etc..  translated  by  Buckingham 
8:.Jith,  New  York,  1806,  p.  112. 

§  Roger  Williams:  A  Key  into  the  Language  of  America,  London.  164;^;  Providence, 
R.  I.,  1827,  p.  102. 

II  The  practice  likewise  prevailed  of  erecting  in  the  water  large  labyrinth-like  enclos- 
ures of  lattice- work,  flanked  by  long  weirs,  the  whole  forming  a  sort  of  gigantic  trap, 
into  which  the  flsh  were  driven.  Such  a  contrivance  of  the  Virginia  Indians  is  figured 
and  described  in  the  flrst  volume  of  De  Bry's  *♦  Peregrinationes  "  (Frankfort  on  the 
Main,  1590). 

7  Beschryvinge  van  Nieuw-Nederlandt,  Amsterdam,  1656,  p.  70. 
AMSR.  NATURAU8T,  VOL.  VIL  10 
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tlie  ludians  in  the  neighborhood  of  New  Amsterdam  (now  New 
York)  employed,  during  tlie  middle  of  the  seventeenth  century, 
various  kinds  of  nets ;  but  this  author  does  not  state  whether 
these  nets  were  original  Indian  inventions,  or  adopted  iVom  the 
Dutch  colonists.  The  Natchez,  on  the  Lower  Mississippi,  made 
their  nets  from  the  bark  of  the  linden  tree,  and  knitted  them  quite 
in  the  P^uropean  fashion.* 

Reverting,  in  conclusion,  once  more  to  netsinkers,  I  will  men- 
tion that  in  the  United  States  there  also  occur  some  provided 
with  a  perforation,  instead  of  being  notched.  I  had  occasion  to 
examine  in  the  collection  of  Col.  Charles  C.  Jones,  of  Broolclyn, 
a  number  of  the  perforated  kind,  which  the  owner  had  found  in 
Eastern  Georgia,  at  the  confluence  of  the  Great  Kiokee  Creek 
with  the  Savannah  river,  a  spot  where  Indian  relics  abound.  The 
material  of  these  sinkers  is  the  talcosp  stone  commonly  called 
soapstone.  They  consist  of  flat  smoothed  pieces,  of  indeflnite  but 
mostly  roundetl  outline,  which  are  an  inch  or  less  in  thickness,  and 
measure  from  three  to  six  inches  in  diameter.  The  holes  are  usu- 
ally drilled  from  two  sides,  and  therefore  narrowing  in  the  middle, 
where  they  are  about  half  an  inch  wide.  Col.  Jones  will  flgure 
and  describe  these  Indian  implements  in  his  forthcoming  work  on 
the  auti(iuities  of  the  State  of  Georgia. 


i-T^^ 


THE    FOSSIL    MAMMALS    OF    THE    ORDER 
DINOCERATA. t—inv/i  Two  Plates. 

.BY    rUOFESSOR   O.  C.  MARSH. 

Among  the  many  extinct  animals  of  interest  hitherto  discovered 
in  the  Tertiary  of  the  Rocky  Mountain  region,  none,  perhaps,  are 
more  remarkable  than  the  huge  mammals  which  have  recently  been 
described  from  the  Eocene  beds  of  Wyoming.  It  is  important, 
therefore,  that  accurate  information  in  regard  to  them  should  be 
promptly  made  public,  especially  as  serious  errors  on  this  subject 
have  already  appeared  in  various  scientific  publications,  and  are 
beinjr  widelv  disseminated. 


♦  Dii  riatz :  Hitttoire  «lc  la  F-.oui8iano,  ParK^.  17.'>8.  Vol.  II,  p.  17i». 

t  Fubli^bed  in  part  in  the  •*  American  Journal  of  Science,"  Vol.  V,  p.  117,  Feb.,  187S. 
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These  animals  nearly  equalled  the  elephant  in  size,  and  had  limb 
bones  resembling  those  of  Proboscidians,  as  stateii  in  tiio  original 
description  of  the  type  species,  Tinoceras  anceps  Marsh.  The 
skull,  however,  presents  a  most  remarkable  combination  of  char- 
acters. It  is  long  and  narrow,  and  supported  three  separate  pairs 
of  horns.  The  top  of  the  skull  is  concave,  and  on  its  lateral  and 
posterior  margin  there  is  an  elevated  crest.  There  were  large  de- 
curved  canine  tusks,  somewhat  resembling  those  of  the  walrus,  but 
no  upper  incisors.  The  six  premolar  and  molar  teeth  are  quite 
small.  Several  species  of  these  remarkable  animals  have  already 
been  named,  but  at  present  they  cannot  all  be  distinguijshed  with 
certainty.  The  type  species  of  the  group  (^Tinocems  anceps 
Marsh)  was  based  on  the  specimen  first  discovered ;  which  was 
found  by  the  Yale  College  party  in  September,  1870,  and  described 
by  the  writer  in  June,  1871,  under  the  name  TitaHfttherfumf 
anceps,*  In  the  following  year  Professor  Cope  gave  the  name, 
Loxolophodon  semicinctus^  to  a  single  premolar  tooth,  which  per- 
haps, belongs  to  this  group,  and  may  prove  to  be  i<lentic*al  with 
the  above  species.f  In  August  last,  in  a  paper  issued  in  advance 
of  the  Proceedings  of  the  Philadelphia  Academy,  Dr.  Leidy  de- 
scribed a  characteristic  specimen  as  Uhifatherium  robust  urn  ^  and 
likewise  gave  the  name  Uintamastix  atrox  to  an  upper  canine  tooth, 
probably  of  the  same  animal,  on  the  supposition  that  it  pertained 
to  a  carnivore. J 

The  remarkable  feature  in  the  skull  of  this  group  was  first  in- 
dicated in  the  natne  TinoceniH^  proposed  by  the  writer  (August 
19,  1872)  for  the  genus  represented  by  the  type  species,  and  sub- 
sequently mentioned  in  the  American  Journal  of  Science. § 

The  Museum  of  Yale  College  contains  the  remains  of  many  in- 
dividuals of  the  order  Duioverata,  indudhig  the  types  of  the 
various  species  described  by  the  writer.  ||  All  of  these  are  well 
represented  by  characteristic  specimens,  and  one  species,  Dinoceras 
mirabilis  Marsh,  by  an  entire  skull,  and  a  nearly  perfect  skeleton. 
An  opportunity  has  thus  been  atfonled  of  determining  with  some 


•  Aiiu'rieiiu  Journnl  of  Srienco,  Vol.  ii,  p.  35. 

t  American  Philosophical  See.  Vol.  xii,  p.  4'20. 

t  ProceedinRS  Philadelphia  Academy.  1872,  p.  1(59. 

§Vol.  iv,  September.  1S72.  Erratum;  also  (>»-tobor.  1872,  p.  3-22. 

n  Ameri<aii  .Journal  of  Science,  vol.  iv,  pp.  322,  .3-2.*i.  SW,  Oct..  IS72.   AIho  Proreedinffs 
American  Philosophical  Society,  vol.  xii,  p.  578.  Dec  I8?2,  and  American  Naturaliat 
▼ol.  yii,  p.  52,  Jan.,  1873. 
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certainty  the  nature  and  affinities  of  this  most  singular  group  of 
animals,  and  the  more  important  characters  are  here  mentioned, 
preliminar}'  to  the  full  description.  Most  of  the  cranial  characters 
are  derived  from  a  very  perfect  skull  of  Dinoceraa  mirabilis,  figured 
in  the  accompanying  plates. 

The  skull  is  unusually  long  and  narrow.  The  three  pairs  of  horn- 
cores,  rising  successively  above  each  other,  and  the  huge  crest 
around  the  deep  concavit}'  of  the  crown,  together  with  the  large 
decurved  trenchant  tusks,  unite  in  giving  a  most  remarkable  ap- 
pearance to  the  entire  head  (Plates  I,  II),  which  differs  widely  fh)m 
anything  known  among  living  or  fossil  forms. 

The  structure  of  the  skull  presents  many  features  of  interest. 
The  supraoccipital  is  greatly  developed,  and,  after  rising  above  the 
brain-case,  forms  an  enormous  crest,  which  projects  obliquely  back- 
ward beyond  the  condyles.  This  crest  is  continued  forward  on 
either  side,  each  lateral  portion  sloping  outward,  and  overhanging 
the  large  temporal  fossa.  This  portion  of  the  crest  is  formed 
largely  of  the  parietals.  The  posterior  pair  of  horns  rise  from 
this  crest,  which  is  thickened  below  on  the  inner  side  to  support 
them.  In  front  of  these  horns,  the  crest  descends  rapidly,  and 
subsides  nearly  over  the  centre  of  the  orbit.  These  posterior 
horn-cores  are  higher  than  those  in  front,  and  have  obtuse  summits, 
flattened  transversely.  (Plates  I,  II.)  The  frontal  bones  have  no 
postorbital  process,  and  the  orbit  is  not  separated  from  the  tem- 
l)oral  fossa.  The  latter  is  very  large  posteriorly.  (PI.  II,  fig.  1.) 
The  squamosal  forms  the  lower  portion  of  the  temporal  fossa,  and 
sends  down  a  massive  post-glenoid  process.  It  likewise  sends 
forward  a  zygomatic  process,  which  resembles  that  of  the  tapir. 
The  malar  completes  the  anterior  portion  of  the  arch,  which  is  not 
the  case  with  any  known  Proboscidian.  The  lachrymal  is  large, 
and  forms  the  anterior  border  of  the  orbit,  as  in  the  rhinoceros. 
It  is  perforated  by  a  large  foramen  on  its  facial  surface.  Over  the 
orbit,  the  frontal  sends  out  laterally  a  prominent  ridge,  which 
afforded  good  protection  to  the  eye  in  the  combats  of  these  ani- 
mals with  each  other.  On  this  ridge  there  is  a  small  protuberance, 
which  closely  resembles  a  diminutive  horn-core,  but  its  position, 
immediately  in  front  of  the  lateral  crest,  renders  it  probable  that 
it  did  not  support  a  true  horn. 

The  maxillaries  are  massive,  and  quite  remarkable  in  supporting 
a  pair  of  stout,  conical  horn-cores.      The  bases  of  these  cores 
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approximate,  and  their  summits  are  obtuse  and  nearly  round. 
(Plates  I,  II.)  Below  these  horns  are  the  huge  decurved  canines, 
the  extremity  of  the  fang  being  implanted  in  the  base  of  the  horn- 
core.  Behind  the  canine,  there  is  a  moderate  diastema,  followed 
by  six  small  premolar  and  molar  teeth.  The  crowns  of  the  molars 
are  formed  of  two  transverse  ridges,  separated  externally,  and 
meeting  at  their  inner  extremities.  The  nasals  are  massive,  and 
greatly  prolonged  anteriorly.  In  front  of  the  zygomatic  arch  they 
contract,  and  form  the  inner  inferior  surface  of  the  maxillary  bom- 
cores,  as  well  as  an  elevation  between  them.  From  this  point  for- 
ward to  the  anterior  margin  of  the  suture  with  the  premaxillary, 
they  increase  slightly  in  width,  and  then  contract  to  the  end  of 
the  muzzle. 

Near  the  anterior  extremity  of  the  nasals,  there  is  a  pair  of  low 
tubercles,  which  evidently  supported  dermal  horns  (PI.  II,  fig.  3). 
The  premaxillaries  are  without  teeth,  and  quite  peculiar.  They 
unite  posteriorly  with  the  maxillaries  just  in  front  of  the  canine, 
and  then  divide,  sending  forward  two  branches,  which  partially 
enclose  above  and  below  the  lateral  portion  of  the  narial  opening. 
The  upper  branch  is  closely  united  witb  the  adjoining  nasal,  thus 
materially  strengthening  the  support  of  the  nasal  horns.  The 
lower  portion  is  slender,  and  resembles  the  premaxillary  of  some 
Ruminants.  The  extremity  is  somewhat  behind  that  of  the  nasals, 
Tfie  anterior  nares  are  comparatively  small,  the  aperture  being 
more  contracted  than  in  the  rhinoceros.  The  lower  jaw  was 
slender,  and  the  tusks  small. 

The  extremities  in  the  Dinocerata  resembled  those  in  the 
Proboscidean  but  were  proportionally  shorter.  The  humerus  was 
short  and  massive,  and  in  its  main  features  much  like  that  of 
the  elephant.  One  of  the  most  marked  differences  is  seen  in  the 
great  tuberosity,  which  does  not  rise  above  the  head,  and  is  but 
little  compressed.  The  condylar  ridge,  moreover,  of  the  distal 
end  is  tubercular,  and  not  continued  upward  on  the  shaft.  The 
lower  extremity  of  the  humerus  is  much  like  that  of  the  rhinoc- 
eros, and  the  proportions  of  the  two  bones  are  essentially  the 
same.  The  head  of  the  radius  rests  on  the  middle  of  the  ulnar 
articulation,  and  hence  the  shaft  of  this  bone  does  not  cross  that 
of  the  ulna  so  obliquely  as  in  the  elephant.  The  femur  is  pro- 
portionally about  one-third  shorter  than  that  of  the  elephant.  The 
head  of  this  bone  has  no  pit  for  the  round  ligament,  and  the  great 
trochanter  is  flattened  and  recurved.     There  is  no  indication  of  a 
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third  trochanter.  The  distal  end  of  the  femur  is  more  flattened 
transversely  than  in  the  elephant,  and  the  condyles  are  more 
nearly  of  the  same  size.  The  corresponding  articular  faces  of  the 
tibia  are  consequently  about  equal,  and  also  contiguous,  with  no 
prominent  elevation  between  them.  When  the  limb  was  at  rest, 
the  femur  and  tibia  were  nearly  in  the  same  line,  as  in  the  ele- 
phant and  man.  The  astragalus  has  no  distinct  superior  groove. 
Its  anterior  portion  has  articuhir  faces  for  both  the  navicular  and 
cuboid,  thus  differing  from  Proboscidians,  and  agreeing  with  Peris- 
sodactyls.  Tlie  calcaueum  is  very  short.  Tiie  phalanges  are  short 
and  stout,  and  resemble  somewhat  tiiose  of  tlie  elepliant. 

The  vertebraj  of  tliis  group  are  not  unlike  those  of  ProWscid- 
ians  in  their  main  chanu-ters.  The  cervicals  are  materially  longer 
than  in  the  elephant.  There  are  four  sacral  verte])ra?,  the  last 
quite  small,  and  supporting  a  short  and  slender  tail.  The  ribs 
have  rudimentary  uncinate  processes,  as  in  the  mastodon. 

Such  being  the  more  iinj)ortaut  characters  of  these  gigantic 
fossil  mammals,  it  remains  to  state  briefly  what  these  characters 
collectivi'h'  indicate,  and  likewise  to  give  reasons  for  placing  the 
group  in  an  order  distinct  from  the  Proboscidea. 

The  vertebra?  and  limb-bones  in  the  JjftKtrerata  are  in  many 
respects  remarkably  like  those  of  Proboscidians,  the  exceptional 
charaeters  being  those  of  the  Perissodactyl  type.  The  skull,  on 
the  contniry,  presents  no  <listinctive  proboscidian  features.  The 
presence  of  horns  in  pairs,  and  the  absence  of  teeth  in  th  ^  premax- 
illaries  together  with  the  large  canine,  point  toward  the  Kumi- 
nants.  The  nasal  horns,  the  structure  of  the  anterior  portion  of 
the  skull,  the  molar  teeth,  the  zygomatic  arch,  the  elongated  tem- 
[)<)ral  fossie,  the  large  post-glenoid  processes,  as  well  as  other  less 
important  cranial  characters,  show  atllnities  with  the  Perissodac- 
tyls.  The  horns  on  tlie  maxillaries,  the  deep  concavity  of  the 
crown,  and  the  huge  lateral  crests  are  quite  peculiar  to  this  order. 

Some  of  the  moat  marked  characters  that  distinguish  these  ani- 
mals from  the  Probnscf'dea  are  the  following  : — 1st,  The  absence 
of  upper  incisors.  2d,  The  presence  of  canines.  3d,  The  pre- 
sence of  horns.  4th,  The  absence  of  large  air  cavities  in  the  skull. 
r>th,  Tlie  malar  bone  forms  the  anterior  portion  of  the  zygomatic 
arch.  ()th.  The  presence  of  large  post-glenoid  processes.  7th, 
The  large  perforated  lachrymal,  forming  the  anterior  portion  of 
the  orbit.  8th,  The  small  and  horizontal  narial  orifice.  9th,  The 
greatly  elongated  nasal  bo'nes.     10th,  The  premaxillarics  do  not 
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meet  the  frontals.  11th,  The  lateral  and  posterior  cranial  crests. 
12th,  The  very  small  molar  teeth,  and  their  vertical  replacement. 
13th,  The  small  lower  jaw.  14th,  The  articulation  of  the  astrag- 
ahis  with  both  the  navicular  and  cuboid  bones.  15th,  The  absence 
of  a  hallux.  16th,  The  absence  of  a  true  proboscis.  The  last 
character  may  be  fairly  inferred  from  the  short  anterior  limbs,  the 
moderately  lengthened  neck,  and  the  very  elongated  head,  which 
rendered  a  proboscis  unnecessary,  as  the  muzzle  could  readily 
reach  the  ground.  The  small  nasal  opening  —  smaller  even  than 
that  of  the  rhinoceros  or  tapir — also  testifies  against  it,  while  the 
nasal  horns,  and  the  sharp  decurved  canines  would  seriously  have 
interfered  with  such  an  organ,  had  it  been  present. 

The  horns  pf  the  Dinocerata  were  a  remarkable  feature.  Those 
on  the  nasal  bones  were  probably  short,  dermal  weapons,  some- 
thing like  those  of  the  rhinoceros,  but  much  smaller.  Those  on 
the  maxillaries  were  conical,  much  elongated,  and  undoubtedly 
formed  most  powerful  means  of  defence.  The  posterior  horns 
were  the  largest,  and  their  flattened  cores  indicate  tiiat  they  were 
expanded,  and  perhaps  branched.  All  the  horn-cores  are  solid, 
nearly  smooth  externally,  and  none  of  tiiem*  show  any  indication 
of  a  burr.  Whether  both  sexes  had  horns,  cannot  at  present  be 
decided,  but  this  was  probably  the  case. 

The  remains  on  which  this  description  is  based  were  found  in 
the  Eocene  deposits  of  "Wyoming,  and  are  now  in  the  Museum  of 
Yale  College.  A  more  complete  description,  with  full  illustra- 
tions, is  in  course  of  [)reparation. 

In  addition  to  the  descri[)tious  mentioned  above,  Prof.  Cope  has 
since  proposed  the  generic  name  Eohasilens^*  and  indicated  three 
species,  which  apparently  are  not  distinct  from  those  previously 
described  by  Dr.  Leidy  and  the  writer.  One  of  the  species  named 
by  Prof.  Cope  {Eobaaileus  furcatna)  is  based  on  what  he  regards 
as  portions  of  the  nasal  bones.     The  description  however,  iudi- 

•It  is  unoertuin  wimt  «latc  sh<»ul(l  bo  assigneil  to  tlic  nuiue  IJobaxUfuH,  and  the  spe- 
cies included  under  it  by  l*rofe>.Hor  ('ope.  After  a  very  careful  invostipation,  I  cannot 
ascertain  that  the  descriptions  were  published  before  Oct.  'ilHh.  ISri,  when  copies  were 
first  received  by  the  Phil  idelphi.i  Academy  of  Natural  .^cieare,  of  which  Prof.  Cope  i« 
secretary.  The  daten  on  the  papers  {\ug.  tiOth  and  tl(\,  1872)  certainly  do  not  repre-^ent 
lho8C  of  actual  publication.  The  descriptions  have  Ju>t  appeared  (Feb.  (Jth,  lS7;i)  in 
the  '•  Proceedings  of  the  American  Phllosophi<'al  Society,"  Vol.  XII,  p.  48.'),  487.  Several 
other  papers  by  Professor  Cope  on  f«)ssil  vertebrates  from  WyonuuK  bear  various  dates 
ftrom  July  llthto  October  12th,  1872,  but  apparently  none  of  thoni  were  i)ubli.'-hed  before 
October  "Wth,  and  some  of  them  certainly  not  until  about  a  month  later.  As  now  pul>- 
lishcd  in  this  number  of  the  Proceedings,  no  less  than  seven  of  Prof.  Cope's  papers  are 
antedated,  as  the  records  of  the  society  will  show. 
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cntes  tliHt  tli(*se  npcciiiioim  arc  the  |>OHtmor  liorn-cores  of  ntlu*r 
HptM'ioH.  Many  of  tlit*  clmrocterH  f^ivon  hy  Prof.  ('o|N!  in  liin  do- 
iKTipti(»n  of  these  animals  do  not  indeed  I  apply  to  the  other  known 
H|)ei*leH,  I  lilt  it  is  evident  he  han  made  several  serious  mistuk«>H  in 
his  (»hHer vat  ions.  He  Ilis  likewise  l>een  eH|H*eially  niifortunatt*  in 
attrilMitini;  to  the  PuttM't*rnta  eharaoters  which  they  tlo  not  |>cit>s«*ss  ; 
and  henee  his  eonc'liision,  that  all  these  animals  arc  true  Prtff»*tt' 
ciib'tt^  an<l  |K>ssessiMl  a  prolM>seis,  is  ipiite  erroniNUis.*  In  his 
rcferenees  and  dates,  also,  Professor  (*(>|m*  has  shown  the  same  in- 
aceiinu*y  that  has  marriHl  his  scientifle  work.  It  is  im|Mirtant, 
therefore,  tliat  his  mistakes  on  theHc*  suhjerts  slionhl  U*  promptly 
cornnrted,  espiH'ially  sm*h  enrors  as  the  follnwin}; :  What  Trof. 
(*ope  has  rttiU*<|  tlie  ineisors  are  eanines,  and  henee  his  stattMurn! 
that  there  are  hir^^e  Ineisor  tusks,  but  no  canines,  should  be  re- 
versi*«l.  2d.  the  stout  horns  he  deMcrilitMl  are  not  on  the  fViiiilaU, 
but  on  the  maxillaries.  .'id,  The  orbit  is  not  1n*1ow  theM*  liornn, 
but  iH'hiud  tlii'ui.  Ith,  The  (H-eiput  in  not  vertical,  but  oblif|U«-,  the 
orcipital  cre^t  projecting  l»fliind  the  eoudyleN.  Mu  The  t4*niporal 
foHsa*  are  not  Niuall  |N»stt*riorly.  <>th,  The  ;{n*at  triM'tmutiT  of  the 
fi'uuir  \ti  HM'tirviNl,  althoULfh  I*n»tV's»ii»r  ('o|K'  says  n«»l.  7th.  Thi- 
•ipiut'  itf  llir  tibia  is  imt  obtuM*,  but  wsiiitiii*^.  i^lli.  Tii«'  nasal 
iHMM'f*  in  till-  ///ii'H-i /Mfrf  :irr  iii»t  fxcci'dintflv  slmrt.  but  much  cli>u- 
ifatfd.  '.Mil.  Till*  malar  Uiiic  «I(n's  nut  t'lirtn  the  thi«ldlc  cleiu«*iit  of 
the  /y^'Uiiitic  arrii,  Imt  the  riiilfiinr,  .'is  in  llic  t:ipir.  liMli,  I'hc 
friiulaN  do  III  it  )i:i\r  a  i:ri-:il  prMtiiip^Miimt  tMr\v:iri|,  and  it  is  \%  i\ 
diillbtfiil  it*  tln-v  sii|i|iiitt  lifirii*!  i*V  |>l(iri<.-rs  ;it  butli  cxili-uiilii-l. 
Illli.  rill*  li.'c*;!!  b«i||i-<*  :iii*  Hot  «ii'i'}il\  r\i':i\  Mti'it  :i1  liifir  c\ti  tini- 
tic*i.  I'Jth.  1  h«-  t^i-iiUH  //i  ff'.i  > /'ii<f  \\;is  lint  III  i«^iii:ill\  ii-rrtn-'l  t>* 
llir  l*i'iis«»iH|:4i-! vN.  but  III  :i  in-iv  cuiii  r.  l"»tli,  Ibi'  t\|M-  ••pi«  ii  ■«  *i\ 
tilts    Mrib'i'    wa**    ijiil     di'««i"i  ibrd    as     l^ftiwfff  li^m    titi'tji>s,    bii!    ai 

'i'lf'tn  .f.Ui  I  tn III  ' *  j'--.  'A  •lilli-ii-iii'i'  «■!'  iiii|>iii  t:iui'i'.  as  tlir  ri-li-ii-iii  i* 

«^a■«   iiii-ii  !\  pi«>v  i«ii>ii:i],  Mii'l    till'  I'liai  ai'ti-is   •^iii'ii  pninti-il,  M'*\  t<t 
lip-    I't  n<<N>il:ii  I  \  jo.  i'nt    III     l'iii*M><<i']ili;iif*.       itili,    Ilit*  ilali*   '.:iviii 

•■I    /. t  AujM'.f    "Jot! I.    l**?-)    I-*   ii«'l    i'»iii-«t,   as    -.ta'i   I    •»!! 

I' I.  •'     1  ■"•  1 .       I  (111.     rill      iiiiiiif     /' -ti-.i-*    v\a"i    iiiit     III  "«l    p|i»|"t*i-.| 

VijM.f    -.'It!,,    l-*:.'.    'm'     Vm."i<.'     I'-Ii.    l**?-'.   Mild  I'll   that   -Liy    I 
lilt   .'    I     I'l.  .!i  -^^i  If     i     i|i.-    tin-     |i:tMi|iliii  I     I  MlllaililliL;    it.       l*''lli.     lln* 

■i.Mtii-i'  i 'ii   I   ii.  f  h-  i'!i  !  Ill-*  ^ri'.:ii  I  Ki  t'liii-  till*  AiiK-i  ii'.'iii    l'!i;!.i- 

«.■.}..  ■■  i.  **  '    it',  «  .1,  iii.^   I  ii  I  I  III  I  Ml  ;;nt  ii.  1  s7j,  Imt  1  >i-iiii|i*i  I  j"!lu 

'  I'-i  rr.iii.pT.  I'll  I  i-iii|-liin  \<ii>li-iii>  .  J.III    11.  I-TJ 
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cates  that  these  specimens  are  the  posterior  horn-cores  of  other 
species.  Many  of  the  characters  given  by  Pix>f.  Coi)e  in  his  de- 
scription of  these  animals  do  not  indeed  apply  to  the  other  known 
species,  but  it  is  evident  he  has  made  several  serious  mistakes  in 
his  observations.  He  has  likewise  been  especially  unfortunate  in 
attribuiing  to  the  Dinocerata  characters  which  they  do  not  possess ; 
and  hence  hie  conclusion,  that  all  these  animals  are  true  Probos- 
cideUy  and  possessed  a  proboscis,  is  quite  erroneous.*  In  his 
references  and  dates,  also,  Professor  Cope  has  shown  the  same  in- 
accuracy that  has  marred  his  scientific  work.  It  is  important, 
therefore,  that  his  mistakes  on  these  subjects  should  be  promptly 
corrected,  especially  such  errors  as  the  following :  What  Prof. 
Cope  has  called  the  incisors  are  canines,  and  hence  his  statement 
that  there  are  large  incisor  tusks,  but  no  canines,  should  be  re- 
versed.  2d,  the  stout  horns  he  described  are  not  on  the  fi-ontals, 
but  on  the  maxillarles.  3d,  The  orbit  is  not  below  these  horns, 
but  behind  them.  4th,  The  occiput  is  not  vertical,  but  oblique,  the 
occipital  crest  projecting  behind  the  condyles.  5th,  The  temporal 
fossse  are  not  small  posteriorly.  6th,  The  great  trochanter  of  the 
femur  is  recurved,  although  Professor  Cope  says  not.  7th,  The 
spine  of  the  tibia  is  not  obtuse,  but  wanting.  8th,  The  nasal 
bones  in  the  Dinocerata  are  not  exceedingly  short,  but  much  elon- 
gated. 9th,  The  malar  bone  does  not  form  the  middle  clement  of 
the  zygomatic  arch,  but  the  anterior,  as  in  tiie  tapir.  10th,  The 
frontals  do  not  have  a  great  prolongation  forward,  and  it  is  very 
doubtful  if  they  support  horns  or  processes  at  both  extremities. 
11th,  The  nasal  bones  are  not  deeply  excavated  at  their  extremi- 
ties. 12tli,  The  genus  Dinoceras  was  not  originally  referre<l  to 
the  Perissodactyls,  but  to  a  new  order.  13th,  The  t\'pe  species  of 
this  order  was  not  described  as  Titanotherium  ancepa^  but  as 
Titanotheriiimf  ancej^s^  a  difference  of  importance,  as  the  reference 
was  merely  provisional,  and  the  characters  given  pointed,  not  to 
the  Perissodactyls,  but  to  Proboscidians.  14th,  The  date  given 
to  Eobasileiis  (August  20th,  1872)  is  not  correct,  as  stated  on 
page  151.  15th,  The  name  Tinoceras  was  not  first  proposed 
August  24th,  1872,  but  August  19th,  1872,  and  on  that  day  I 
mailed  Professor  Cope  the  pamphlet  containing  it.  IGth,  The 
communication  I  made  on  this  subject  before  the  American  Philo- 
sophical Society  was  not  December  30th,  1872,  but  December  20th, 


*  Proceediugd  Philadelphia  Academy,  Jan.  U,  1873. 


FOSSIL   MAMMALS    OF  THE   ORDER  DINOOERATA.  153 

1872,  Professor  Cope  being  present.  The  assertion  that  it  is 
^^  exceedingly  probable  that  the  tusk  of  the  mastodon  and  elephant, 
regarded  as  an  incisor  by  Cavicr,  is  really  a  canine,"  needs  no 
refutation.  If  Professor  Cope  will  examine  the  skull  of  a  young 
elephant,  he  will  probably  find  that  Cuvier  was  right  after  all. 

These  specific  points  against  his  work,  Professor  Cope  has  not 
answered.  He  has,  however,  endeavored  to  break  the  force  of  my 
criticism  by  a  general  denial,  which  evades  the  main  issue  between 
us.  He  says,  in  substance,  that  one  species  of  Eohasileus^  or 
rather,  one  of  the  five  individuals  on  which  this  species  was  based, 
is  different  from  one  of  my  species.  This,  however,  if  established, 
would  not  materially  diminish  the  list  of  his  en*ors  on  this  subject. 
Professor  Cope  distinctly  included  in  his  group  of  supposed  Pro- 
boscidians the  genera  Dinoceras  and  Uintatherium^  thus  mistaking, 
as  I  have  already  shown,  both  their  characters  and  afiSnities.  Prof. 
Cope  states,  moreover,  that  I  have  not  seen  his  Eobasileus,  This 
is  true ;  nevertheless,  I  will  venture,  with  due  diffidence,  to  express 
my  belief  that  he  is  mistaken  in  regard  to  several  important  char- 
acters of  this  genus  ;  and  I  have  a  suspicion  that,  when  carefully 
studied,  it  will  turn  out  an  orthodox  member  of  the  Dinocerata^ 
and,  not  unlikely,  a  near  relative  of  Tiyioceras, 

Professor  Cope  reasserts,  likewise,  that  the  descriptions  he  has 
given  are  correct.  This,  however,  is  impossible ;  unless,  indeed, 
this  mythical  Eobasileus^  under  the  Professor's  domestication,  has 
changed  its  characters  more  rapidly  than  Darwin  himself  ever 
imagined  for  the  most  protean  of  species.  Professor  Cope  has 
stated  distinctly  that  this  genus  had  upper  incisors,  but  no  ca- 
nines ;  next,  that  it  had  canines,  but  no  incisors  ;  and  finally,  that 
it  has  one  incisor  and  one  canine.  He  has  said,  also,  that  the 
nasal  bones  were  greatly  elongated ;  and  again,  that  they  were 
very  short ;  that  the  spine  of  the  tibia  was  obtuse  ;  and  next  that 
it  was  wanting.  Strangest  of  all,  he  informs  us  that  the  frontal 
sinuses  of  Eobasileus  are  in  the  squamosal  region,  and  that  the 
premaxillary  is  a  trenchant  tusk  !  Surely,  such  an  animal  belongs 
in  the  Arabian  Nights  and  not  in  the  records  of  modern  science. — 
Yale  College,  Feb.  15,  1873. 


EXPLANATION  OF  PLATES. 

Plate  1.    Dinoeerat  mirttbili*  Marsh.    Oblique  view.    One-flfth  nntiiral  eize. 
Plate  II.    Dino4era$  miraldlii  Marnh.    Figure  1,  Hide  view;  figure  2,  front  view;  figure 
3,  top  view.    All  ouo-eighth  natural  size. 
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III. —THE  WOODS  AND  PKAIRIP:S  OF  THE  UPLAND  PORTIONS. 

The  woods  which  extend  buck  from  the  river  bluffs  toward  the 
prairies  are  decided!}'  difTcrent  in  their  clianicter  from  thotsc  of 
the  aUuvial  bottoms.  The  trees  are  of  a  lighter  growth,  though  the 
timber  is  by  no  means  small,  and  the  species  are  fewer  in  number, 
wiiile  three  or  four  kinds  usually  prevail  largely  over  the  others. 
The  predominating  trees  are  several  species  of  oaks  {Quet'cus)  ami 
hickories  {Canjd)^  the  species  of  which  vary  according  to  the  local- 
ity. The  aspect  of  the  undergrowth  is  y(^t  more  dillerent,  lacking 
entirely  that  rankness  which  the  herbaceous  plants  attain  in  the 
bottom-lands,  while  it  is  more  scant,  and  perhaps  less  varieil. 
It  often  consists  of  merely  a  younger  growth  of  the  same  species 
as  tiie  larger  trees,  this  mixed  with  patches  of  hazel  {Corylus 
Americana)  and,  more  or  less  gen(Tally,  with  thickets  of  wild 
plum  {Pntnua  Amorfcana)  and  crab  apple  {Pt/rus  cnronarUx)  ;  the 
most  conspicuous  and  prevalent  herbaceous  plants  being  the  May 
apple  {Podophylbnn  pcUatam).  Colum])0  {Frasera  Carol inetmit)^ 
and  Indian  turnip  (Arisama  t ri [tlnjlhi m) .  Tiiese,  of  course,  are 
associated  witii  a  vast  multitude  of  other  plants,  many  of  them 
equally  striking,  and  often  localh'  as  prevalent,  but  they  vary  so 
much  with  the  locality  that  we  will  not  attempt  to  name  them  here. 
The  couii)aralive  thinness  of  the  undergrowth  of  these  woo<ls  is 
easily  explained  by  the  dryness  of  the  soil,  which  is  owing  both  to 
its  higher  location  and  the  dillerent  geological  formation  upon 
which  it  rests.  In  consequence  of  this,  the  ground  is  covered 
throughout  the  year  with  a  deep  deposit  of  dead  leaves,  which 
ellectually  suppresses  the  growth  of  a  rank  herbage.  In  the 
bottom-lands,  on  the  contrary,  the  ground  is  continually  wet,  so 
thai  the  fallen  leaves  rapidly  decay,  while  their  moist  decomposi- 
tion generates  a  lu»at  peculiarly  favorable  to  the  very  luxuriant 
growth  of  the  herbaceous  plants.  The  vines  of  these  dry  wooils 
are,  however,  not  less  beautiful  and  luxuriant  than  those  of  the 

bottom-lands,  for,  with  the  exception  of  Tecoma  radicans^  Bifjnonia 
(164) 
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capreolata^  and  several  species  of  S7nilax^  which  are  usually  absent 
here,  they  are  of  the  *  same  species  ;  while '  the  hop  {Iliimulus 
lupalus)^  wild  yam  (Dioscorea  vUlosa)  and  climbing  rose  {liosa 
setigerd)^  are  decidedly  characteristic  of  the  dry  woods. 

The  "  Oak  Openings"  are  a  beautiful  modification  of  these  woods, 
and  form  a  feature  strikingly  characteristic  of  the  prairie  regions  of 
the  Mississippi  Valley ;  and  nowhere  arc  they  more  attractive  than 
in  southern  Illinois.  The}'  are  usually  found  in  the  region  where 
the  timber  ancf  prairie  meet.  Their  most  striking  peculiarity  is  the 
symmetrical  shape,  uniform  size  and  compact  foliage,  of  tlie  prairie 
oaks  (different  species,  according  to  the  locality,  but  usually  the 
Quercus  imbricariu,  Q,  nigra  or,  in  damp  situations,  Q.  palustris), 
which,  almost  exclusively,  compose  them,  and  especially  the  smooth- 
ness and  fresh  appearance  of  the  clean,  bright  green  sward  beneath 
them.  To  do  them  justice,  we  cannot  do  better  than  quote  from  a 
very  truthful  description  which  we  have  lately  read  :  —  "  They  (the 
trees)  rise  from  a  grassy  turf  seldom  encumbered  with  brushwood, 
but  not  unfrequently  broken  by  jungles  of  rich  and  gaudy  flowering 
plants,  and  of  dwarf  sumac.  Among  the  oak  openings  j'ou  find 
some  of  the  most  loveW  landscapes  of  the  West,  and  travel  for 
miles  and  miles  through  varied  park  scenery  of  natural  growth, 
with  all  the  diversity  of  gently  swelling  hill  and  dale ;  here,  trees 
grouped  or  standing  siugle — and  tliere,  arranged  in  long  avenues, 
as  if  laid  out  by  human  hands,  with  slips  of  open  meadow  between 
them.  Sometimes  the  openings  are  interrupted  with  numerous 
clear  lakes,  and  with  this  addition  become  enchant ingly  beautiful." 
[Encyclopaidia of  Geography;  Tlios.  E.  Bradford,  III,  562  ;  1840.] 
To  this  description,  we  can  only  add  that  when  viewed  from  across 
a  meadow,  the  groves  present  a  symmetry  in  the  trees,  a  uni- 
formity in  their  size  and  shape,  and  a  compactness  and  richness 
of  foliage,  never  excelled,  and  seldom,  if  ever,  equalled,  in  the 
best-kept  artificial  park.  The  lower  branches  of  all  the  trees  begin 
at  a  uniform  level,  and  the  space  beneath  is  left  perfectly  free  from 
bnishwood  or  rubbish  of  anv  kind,  so  that  under  the  straight  line 
marking  the  lower  limit  of  the  foliage,  there  is  seen  only  the  well- 
shapen  trunks,  rising  from  a  beaiitiful  swanl  of  the  freshest  green. 
The  trees  about  the  border  are  often  beautifully  canopied  by  a 
matted  covering  of  wild  grape,  while  the  vines  of  this  species, 
coiled  or  twisted  into  fantastic  and  artistic  shapes,  sometimes  lend 
an  additional  beauty  to  the  groves  themselves. 
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The  "Barrens"  arc  sections  covered  with  a  scrubby  wood  of 
small  but  growing  trees,  their  growth  cUoked  with  a  nearly  im- 
penetrable jungle  of  varied  shrubbery.  Comparatively  few  yean 
ago  they  were  all  open  grassy  prairie,  but  as  soon  as  the  country 
became  settled  the  young  trees  began  to  sprout  up,  until  gradually 
they  have  become  entirely  clothed  with  thick  young  forest.  Twenty 
years  from  now,  they  will  have  lost  their  present  character,  and 
become  transformed  into  the  usual  woods  of  the  region.* 

Many  former  prairies  of  often  ten  miles  or  more'  in  breadth  are 
now  entirely  overgrown  with  a  dense  scrub  of  hazel  {CoryluM 
Americana)^  sumac  (Rims  —  several  species),  blackberry  {Ruhus 
villosus),  wild  plum  (Prumis  Americana  and  P.  chicasaf)^  crab 
apple  (Pyrus  coronaria)  "queen  of  the  prairie"  (Spircea  lobata)^ 
wild  roses  (Rosa  Carolina  and  R,  setigera)  and  other  kindred 
shrubs,  or  small  trees,  among  which  spring  up  a  more  scattered 
growth  of  forost-trces,  chiefly  oaks  (as  the  Q,  obtusiloba,  Q.  nigra^ 
and  a  variety  of  Q.  falcata)  and  hickories.  For  floral  display,  no 
sections  of  the  country  are  so  beautiful  as-  the  "  barrens."  The 
crimson  cones  of  the  sumacs ;  the  showy  climbing  rose  (Rosa  seti' 
gera)^  which  ascends  through  the  trees  to  their  very  tops ;  numerous 
flowering  vines,  among  which  the  Leguminosffi  and  Capri foliaceae 
contribute  each  a  variety  of  8[)eoies  ;  and  the  host  of  gau<iy -flowered 
plants  belonging  to  the  Compositie,  which  still  linger  as  remnants 
of  the  prairie  vegetation,  produce  not  only  a  gaudy,  but  also  a 
richly  varied  appearance,  which  is  still  further  beautified  by  the 
lovely  vine-canopies  with  which  many  of  the  trees  are  clothed. 

The  prairies  which  adjoin  the  forest  region  of  the  Wabash  Valley 
are  mostly  of  limited  extent,  being  mere  indentations  into  the 
timber,  or  '*  bays,"  of  the  larger  ones  toward  the  middle  of  the 
State.  Most  of  them  have  now  lost  their  primitive  aspect,  being 
either  largely  under  cultivation  or  else  trampled  by  herds  of  stock. 
According  to  tiie  settlers  it  is  now  a  rare,  if  a  possible,  thing,  to 
find  a  prairie  where  the  grass  is  as  tall,  the  weeds  as  rank  and 
coarse,  and  the  flowers  as  showy,  as  they  were  twenty  or  thirty 
years  ago.     As  they  now  are,  a  conspicuous  feature  in  their  flora  is 


*  It  is  asKertud  by  all  iXu*.  old  settlors  of  the  country,  that  there  is  now  a  far  greater 
area  of  timber  in  this  socti»m  than  there  was  twenty,  thirty,  or  even  forty  year?*  ago. 
notwithstanding  the  fact  that  the  timber  is  constantly  cut  for  fencing,  building  and  other 
purposes  to  wliich  civilizatiou  sacrillceH  the  forests.  The  eucroaehraent  of  the  wood* 
upon  tlie  prairies  goes  rapidly  and  steadily  on,  uud  seems  to  supply  now  timber  faster 
than  the  old  is  destroyed. 
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the  frequent  clumps  of  the  Hibiscus  grandiflorus^  or  great-flowered 
mallow,  which  grows  along  the  banks  of  streams,  the  border  of 
ponds,  or  other,  moist  places.  This  plant  occurs  more  or  less 
abundantly  on  nearly  all  the  prairies  of  Richland,  Lawrence,  Wa- 
bash and  Edwards  counties,  and  perhaps  throughout  the  state 
south  of  latitude  38°  25'.  It  is  one  of  the  most  conspicuous 
plants  of  the  prairie,  for  when  in  bloom,  its  large,  crimson-centred 
white  flowers  sometimes  measure  nearly  a  foot  in  expanse. 


THE    GIGANTIC    MAMMALS   OF  THE   GENUS 

EOBASILEUS.* 

BY   PROFESSOR   E.  1).  COPE. 

A  genus  closely  allied  to  the  Proboscidea  called  Bathmodon, 
was  recently  (February,  1872)  described  by  the  writer  as  repre- 
sented by  remains  of  the  Eocene  Formations  of  Wyoming  Terri- 
tory. Investigations  prosecuted  during  the  present  season,  in  the 
same  region,  under  the  direction  of  Prof.  F.  V.  Hayden*s  Geolog- 
ical Survey  of  the  territories,  have  resulted  in  a  better  acquaint- 
ance with  these  forms,  and  an  approximation  to  a  true  estimate  of 
their  aflflnities. 

The  present  genus,  which  is  new  and  may  be  called  Eoba- 
«76M«,t  is  proven  to  be  quite  distinct  from  Bathmodon  in  the  denti- 
tion of  the  premaxillary  bone.  It  is  narrow  and  edentulous  and 
separated  from  its  fellow  by  a  deep  notch.  The  front  of  the  max- 
illary bone  supports  a  tusk  which  represents  the  canine.  It  is 
shorter  than  in  the  walrus,  but  longer  than  in  the  sabre  toothed 
tigers,  and  resembles  the  canines  of  the  latter  in  being  compressed 
and  sharp-edged  in  front  and  behind.  A  long  edentulous  space 
follows  the  canine,  before  the  molars  commence.  These  are  of 
relatively  small  size,  and  number  4-2.  They  all  exhibit  a  single 
cre^centic  crest  with  angle  inwards ;  but  becoming  straighter  on 
the  anterior  teeth,  where  they  are  little  curved.  There  is  a  single 
tubercle  within  the  crescent,  which  with  wearing  soon   becomes 


*  Bead  at  the  Dubuque  Meeting  ol'  the  American  Association  fur  the  Advancement  of 
Science.    1873. 

tProceediogt  of  the  American  Philosophical  Society,  1872,  p.  485  (August  20). 
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confliieiit  with  tlie  crescent  giving  a  V-shaped  surface  on  the  pre- 
molars, or  later  a  triangular  one. 

The  general  form  of  the  cranium  is  remarkable^  The  temporal 
fossa?  are  latero-i>osterior,  and  there  is  a  transverse  supraoceipita] 
crest.  Tiie  zygomatic  arches  are  i>osterior  an<l  the  orbits  not 
enclosed  behind,  nor  with  marked  superciliary  ridges.  The  muzzle 
is  compressed  and  roof-shaped,  and  the  frontal  bones  extend  far 
in  advance  of  the  tusks,  and  even  beyond  the  extremity  of  the 
long  premaxillaries,  overhanging  thom  still  more  than  in  the 
rhinoceros.  The  margins  of  their  exlremities  are  flare<l  upwarrls 
forming  bon}'  projections  like  shovels.  These  may  have  supported 
dermal  horns  as  in  the  rhinoceros.  These  are  composed  exter- 
nally of  the  maxillary,  and  internally  of  the  nasal  bones.  Add  to 
these,  bonis  with  stout  osseous  cores,  one  above  each  orbit,  with 
approximated  bases,  and  the  curious  physiognomy  of  the  form 
becomes  apparent. 

The  general  form  is  massive,  the  ilia  are  wide  and  capacious 
and  the  limb  bones  exceedingly  stout.  The  great  trochanter  is 
Hat  and  thick  ;  the  fibular  condyle  well  devt^loped,  and  the  astrag- 
alus little  convex.  The  tarsus  and  foot  are  Proboscidian  in 
character,  and  the  short  thick  phalanges  indicate  the  massive  foot 
of  a  land  animal. 

There  are  three  species  of  this  genus  known  to  the  writer.  The 
E,  cornutns  is  known  from  many  parts  of  the  skeleton,  including  a 
nearly  perfect  cranium.  This  cranium  measures  over  three  feet  in 
length  and  is  in  very  perfect  condition.  The  tusk  is  projected! 
about  a  foot  from  its  projecting  alveolus  and  is  recurved  and  cov- 
ered on  the  distal  half  with  smooth  enamel.  The  horn-cores  arc 
a  foot  long,  very  stout,  trihedral  at  base  and  with  an  enlargement 
on  the  inner  side.  The  n.'isal  projections  viewed  from  above  give 
the  end  of  the  muzzle  a  bilobe<l  outlin**.  The  diameter  of  the 
pelvis  measured  between  tlu'  crests  of  the  ilia  is  nearly  live  feet. 
The  long  diameter  of  the  proximal  end  of  the  fennir  is  about  ten 
inches.  A  sacral  vertebral  centrum  is  live  inches  in  transverse 
diameter. 

A  second  species  is  rei)resented  by  some  portions  of  the  frontal 
bones.  In  this  one  the  elevate<l  margin  is  prolonged  into  a  spatu- 
liform  process  with  a  tlattene<l  convex  extremity.  The  muzzle  of 
this  species  when  viewed  from  above  is  therefore  bifurcate,  hence 
the  species  is  called  EobasilfuafurcatuH. 
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A  species  different  from  tlie  E.  cornutiis  is  represented  b}' 
nnmcrous  remains.  The  most  cbariieteristic  are  the  horn-cores, 
which  arc  compressed  at  the  base,  somewhat  acuminate  and  with- 
out inner  enlargement.     This  may  be  called  E.  pressicornis. 

The  general  form  was  stout  and  heavy,  and  less  elevated  than 
in  *the  existing  elephants.  With  pi'oportions  somewhat  as  in  the 
rhinoceros,  the  species  E.  cornutiis  was  larger  than  in  any  known 
species  of  that  genus,  being  quite  equal  to  the  mastodons  in  bulk. 
This  form  will  probably  be  found  to  be  the  predecessor  in  time 
of  the  huge  fonns  of  Proboscidians  now  known,  and  certain  allies 
will  be  found  to  stand  in  the  same  relation  to  the  odd  and  even- 
toed  ungulates. 

Remains  of  six  of  these  huge  quadrupeds  were  found  in  one 
locality  in  Southern  Wyoming,  and  bones  of  at  least  twent^'^  were 
found  by  the  expedition. 

Since  the  above  was  read  at  Dubuque  it  has  been  ascertained 
that  the  E.pressicorms  and  E.furcatus  belong  to  the  genus  Uin- 
tatherium,  having  rudimcntal  knobs  instead  of  flat  shovels  on  the 
nasal  bones.  This  genus  ditt'ers  from  Eobasileus  in  the  rudimcntal 
character  of  the  nasal  horn-cores,  and  in  the  presence  of  an  ele- 
vated lateral  parietal  crest.  In  Eobasilens  the  latter  is  almost 
wanting.  They  also  dilfer  in  the  character  of  the  posterior  (third) 
pair  of  horn-cores. 

Subsequentl}',  at  a  meeting  of  the  Philadelphia  Academy'  of 
Natural  Sciences  (January  14,  1873),  the  writer  gave  his  reasons 
for  regarding  the  genera  Eobasileus  and  Uintathenum  as  Probos- 
cidians constituting  a  peculiar  family  of  the  order,  and  his  objec- 
tions to  referring  them  to  a  now  order  as  has  been  proposed  by 
Professor  Marsh.  He  said  he  had  first  (August  20,  1872)  given 
reasons  for  regarding  them  as  Proboscidea^  though  I'rofessor  Marsh 
had  previously  referred  one  of  them  to  Mastodon  by  name  only. 
Some  of  the  reasons  are  as  follows : 

1.  The  extreme  shortue*?*  of  the  free  extremity  of  llie  nasal  boues. 

2.  The  inahir  bone  i»  ro<Mike.  nml  fonn>«  the  middle  element  of  the  zygomAtic  nrch. 
8.  The  cervir.sil  vertebra*  Jire  exceedingly  sliort  and  trani-verse. 

4.  The  radius  crosses  the  ulna  obliquely  and  leaves  a  Ifirge  carpal  surface  to  the 
Ifttter  beeide  it. 

5.  The  femur  is  without  third  trochanter  or  fossa  for  the  round  ligament. 

6.  Its  condyles  arc  contnicted  and  the  intercondylift*  foHFa  iB  prolonged  and  Assure 
like. 

7.  The  Mpine  of  the  tibia  is  absent,  and  the  glenoid  cavities  separated  by  a  longi- 
tudinal keel. 

8.  The  astragalus  is  not  hour-glass  ^shaped  above,  but  with  a  uniform  face. 
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9.  The  calcanenm  is  very  short  and  Urgoly  inTerior. 
10.  The  phalanges  represent  several  toes,  and  are  very  short  and  stout. 

To  these  may  be  added  three  external  characters,  which  directly 
result  from  the  osteological,  namely : 

11.  The  possession  of  a  proboscis.  This  is  proven  by  tho  extreme  shortnesa  and 
stoutness  of  tho  tree  part  of  the  naital  buneH;  by  the  very  short  corvlcal  vertebra,  and 
by  the  fact  that  the  nasal  and  preniaxillnry  bones  are  deeply  excavated  at  their  extrem- 
ities, with  surrounding  osKeouw  eminenrert,  for  the  origin  of  tlie  muscles  of  the  tnmk. 

12.  The  extension  of  the  femur  below  the  l>ody,  fo  that  the  leg  was  extended  with 
tlie  knee  below  and  iVce  from  ttio  body,  as  m  elephantrt,  monkeys  and  roan. 

18.  The  short  subplantigrude  foot,  so  different  ttom  the  dlgitigriide. character  of 
other  ungulates.  The  inferior  surface  of  the  calcaneum  looks  as  though  It  fumiiihed 
Insertion  for  a  ligamentous  pad. 

Other  characters,  common  to  Proboscidea  and  some  other  ungu- 
lates, are  — 

14.  The  scapula  acuminate  in  outline  above  tho  opine,  with  a  very  short  coracoid  and 
alatc  spine. 

15.  Broad  truncate  occiput  with  widely  separated  temporal  fbsste. 

16.  The  greatly  expanded  iliac  bones. 

The  presence  of  canine  teeth  and  horns  had  been  stated  by 
Professor  Marsh  as  characteristic  of  a  new  order.  Neither  of 
these  were  regarded  by  Professor  Cope  as  sufficiently  important 
for  such  an  interpretation,  since  in  Artiodactyles,  and  even  in  the 
Ruminant  division,  we  have  everj'^  variety  of  condition  in  both 
these  points;  3foschidie,  Cephaloj^hus  and  Hydrojyotes  were  horn-, 
less,  and  some  of  these  and  some  deer  had  canines.  The  wart 
hog  has  compound  molars,  no  lower  incisors  and  huge  tusks.  But 
the  difference  in  this  point  from  elephants  he  thought  would  dis- 
appear if,  as  was  probable,  the  tusks  of  elephants  should  prove  to 
be  canines  and  not  incisors.  In  these  animals,  as  in  EofmsUeus^ 
the  tusk  is  enclosed  between  the  maxillary  and  premaxillary, 
which  is  not  the  case  with  the  outer  incisors. 
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The  Geology  of  the  Sea  Bottom.* — This  is  a  very  important 
contribution  to  the  study  of  the  bottom  of  the  seas  which  is  now 
receiving  so  much  attention.  Intended  at  first  to  be  limited  to  an 
examination  of  the  sea  bottom  of  the  French  coast,  it  was  gradually 

*A.  Deledsc.    Lithologie  des  Mors  de  France  et  des  Mcrft  principoles  du  globe. 
Paris.    Dec.,  1871.    2  vols.  8vo.  pp.  479;  135:  3  pis.,  folio  with  cuts  In  text. 
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extended  as  far  as  the  materials  were  aecesfiible,  such  as  the  re- 
sults of  the  deep  sea  soumliugs  made  b}'  the  Hydrographic  bureaux 
of  the  European  arid  American  governments,  to  the  principal  seas 
of  the  globe.  It  is  of  course  more  complete  for  the  seas  border-, 
ring  on  France,  yet  it  is  a  fair  beginning  of  a  subject  which  hith- 
erto has  received  but  little  attention.  The  author  has  treated  his 
materials  with  great  success  and  has  sketched  out  the  broad  out- 
lines of  a  most  fruitful  Hue  of  inquiry. 

It  is  the  first  systematic  attempt  made  to  classify  the  deposits 
now  going  on  owing  to  the  agencies  at  work  on  the  surface  of  our 
earth ;  to  show  how  unequally  the  deposits  are  made,  how  greatly 
the  nature  of  these  deposits  and  the  existing  topography  are  modi- 
fied by  the  direction  of  the  prevailing  winds  and  oceanic  currents, 
and  more  especially  how  materially  the  geology  of  the  shores  of 
the  river  basins,  and  of  submerged  rocks  subject  to  the  action 
of  the  waves,  influences  the  mineralogical  constituents  of  the  de- 
posits formed  at  any  one  point. 

The  maps  which  accompany  this  volume  are  the  results  of  the 
most  careful  examination  and  analysis  of  the  materials  brought  up 
by  the  lead,  or  thrown  on  the  shores  by  the  action  of  the  waves,  or 
resulting  from  the  decomposition  of  the  clifls  along  the  coast  line, 
of  the  banks  of  the  rivers  forming  the  different  hydrographic  basins, 
from  their  source  as  the}'  pass  through  the  different  geological  for- 
mations to  their  mouth.  The  fate  of  the  different  mineralogical 
constituents  is  carefully  followed  and  the  effect  each  has  upon  the 
bottom  of  the  sea  into  which  the  basin  drains  carefull}'  noted. 

The  effect  of  tlie  atmosphere  in  carrying  dust  in  suspension,  of 
the  direction  of  the  prevailing  winds,  especially  on  the  seacoasts 
leading  to  the  formatiorfof  dunes,  and  the  effect  produced  by  the 
unequal  distribution  of  rain  as  an  erosive  agent  in  the  different 
hydrographic  basins  are  very  accurately  considered.  The  amount  of 
material  held  in  solution  and  susi)en.sion  in  the  rivers  of  France  is 
shown  to  be  enormous  and  to  depend  of  course  mainly  upon  the 
geological  composition  of  the  rocks  of  the  different  hydrographic 
basins  influencing,  to  a  great  extent,  the  condition  of  the  naviga- 
tion of  the  outlets  of  the  larger  rivers,  and  the  formation  and 
preservation  of  the  harbors  at  the  mouth  of  the  navigable  rivers. 
The  power  of  transportation  and  erosion  of  fresh  water  and  rain, 
as  shown  by  the  action  of  rivers,  is  slight  compared  to  the  action  of 
the  sea ;  the  mechanical  results  produced  by  waves,  by  permanent 
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currents,  by  the  tides  and  prevailing  winds,  are  more  Taried  of 
course  than  those  of  the  rivers.  Tlie  action  of  the  sea  extends 
over  a  great  area  and  acting  at  a  great  depth  is  the  most  powerful 
agent  in  the  rearrangement  and  final  distribution  of  the  materials 
brought  down  by  the  rivers. 

The  action  of  internal  agents  produced  by  eruptions,  though 
undoubtedly  very  powerful,  is  unfortunately  inaccessible  and  we 
can  only  guess  at  what  might  happen  from  a  study  of  such  phe- 
nomena as  the  submarine  volcanoes  of  the  Mediterranean,  the 
Caspian  sea,  and  remember  that  many  of  the  phenomena  which 
produce  instant  visible  changes  on  the  surface  of  the  globe  must 
be  acting  with  equal  or  greater  efficiency  and  as  frequently  on  the 
bottom  of  the  sea. 

The  agency  of  organisms  in  determining  the  constitutions  of  the 
bottom  of  the  sea  is  only  introduced  as  far  as  the  action  of  the 
invertebrates  of  the  coast  of  France  can  throw  any  light  upon 
tlie  subject,  and  no  attempt  has  been  made  by  the  author  to  do  more 
than  point  out,  what  is  well  known  to  all  students  of  marine  zool- 
ogy, the  correlation  between  the  fauna  and  the  physical  structure 
of  the  coast.  He  indicates  the  dependence  of  special  forms  or  cer- 
tain floras  upon  a  sandy  or  rocky  bottom,  or  a  gravell}*^  shore,  or 
the  different  features  presented  by  a  muddy  shore.  This  is  per- 
haps the  most  unsatisfactory  part  of  the  work,  and  it  is  a  great 
pity  that  the  description  of  the  agency  of  animal  life  uiK)n  the 
formation  of  the  sea  bottom  should  have  been  limited  to  the  com- 
paratively uninfluential  agencies  at  work  at  the  present  time  on 
the  coast  of  France,  and  that  only  slight  allusion  should  have 
been  made  to  the  all-important  part  which  corals  now  pla}-  in  the 
fashioning  of  the  sea  bottom  of  so  large  a  part  of  our  globe. 

The  maps  arc  admirably  engraved  and  as  far  as  they  relate  to 
France  and  Europe  of  great  accuracy.  A  few  unfortunate  errors 
have  crept  in  relating  to  the  hydrography  of  the  Hudson  and  Sus- 
quehanna rivers  and  the  connection  of  the  great  Lakes,  which  are 
undoubtedly  due  to  the  want  of  supervision  of  a  part  of  tlie  work 
during  the  Prusso-French  war.  The  map  of  the  hydrographio 
basins  of  France  is  especially  worthy  of  notice.  He  has  com- 
pleted the  survey  of  the  seas  of  the  present  time  by  a  very  suc- 
cessful attempt  to  restore  and  map  out  the  ancient  seas  and  gen- 
eral topography  of  France  during  the  successive  geological 
periods,  and  to  give  a  succinct  history  of  the  changes  which  have 
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taken  place  to  bring  about  the  present  topographical  features  of 
France. 

The  data  fh)m  which  the  conclusions  of  Delesse  have  been  drawn 
are  carefully  tabulated  and  published  as  an  independent  appendix 
to  the  general  text.  This  work  was  nearly  completed  at  the  break- 
ing out  of  the  war,  and  the  unavoidable  delay  occasioned  will  ac- 
count for  the  absence  of  reference  to  much  that  has  been  done  of 
late  by  the  Scandinavian,  American  and  English  governments. 

These  matterjs  of  omissions  are  of  slight  importance,  and  we 
recommend  this  suggestive  volume  to  all  who  are  interested  in 
the  stud}*  of  geology  as  deduced  from  agencies  now  at  work  on  the 
•orfaee  of  our  globe. — A.  Agassiz. 

Handbook  of  Brftisu  Birds.* — Justly  observing,  of  several  ad- 
mirable works  on  British  Ornitholog}^  that  **  they  do  not  distin- 
guish with  sufficieut  clearness  the  species  which  are  truly  indige- 
nous to  Great  Britain  from  those  which  are  but  rare  and  accidental 
visitants ;  nor  do  they  indicate  with  sufficient  authority  the  sci- 
entific nomenclature  which  should  be  adopted" —  the  author  under-, 
takes  to  supply  these  deficiencies  in  a  Handbook  which  is  not 
'intended  to  rival  or  supplant  existing  or  forthcoming  text- 
books on  the  subject,  buUto  assist  students  in  a  manner  and  to  an 
extent  which  has  not  been  contemplated  in  the  works  referred  to." 
"The  claims  of  species  to  rank  as  British,  the  proper  scientific 
names  which  each  should  bear,  the  habitat  of  the  rarer  visitants, 
and  the  frequency  or  otherwise  of  their  occurrence  are  points  to 
which  attention  is  almost  exclusively  directed."  The  author  has 
thus  had  a  definite  plan  of  work,  which  has  been  unquestionably 
executed  with  fidelity  and  ability ;  and  though  we  are  not  prepared 
to  judge  the  accuracy  of  his  statements  in  detail,  we  should  say 
that,  they  show  intrinsic  evidences  of  reliability,  both  ftom  the 
author's  evident  familiarity  with  his  theme,  and  from  the  obvious 
care  with  which  he  has  compiled  and  digested  the  statistics  of 
those  observations  which,  in  the  nature  of  the  case,  he  cannot  have 
personally  made  or  verified. 

Following  an  introduction  which  contains  much  miscellaneous 
information  besides  a  comprehensive  survey  of  the  matter  in  hand, 
comes  a  freel}*  annotated  list  of  the  residents,  migrants  and  annual 

*  A  Hand  book  of  British  Binis  showing  the  ilistribution  of  the  ri'sident  and  migra- 
tory species  in  the  British  Islands,  with  an  Index  to  the  Records  of  the  Iturer  Visi- 
tants. Bj  J.  £.  Uabtimq,  F.L.S.^  F.Z.S.,  etc.  etc.   London.  187S.  8vo.   pp.  xxiv,  198. 
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visitants,  with  concise  and  precise  statement  of  the  part  each 
plays  in  tlie  bird  fauna.  Tiiesc  classes  are  found  to  embrace  two 
liuudred  and  sixt}'  species,  out  of  a  total  of  three  hundred  and 
ntnety-iive  recognized  as  British ;  the  remaining  one  hundred  and 
thirt^'-five,  or  rather  more  than  one-third,  being  considei*ed  as 
**  rare  or  accidental  visitants."  To  these  last,  Part  II  of  tlio  work, 
no  inconsiderable  portion  of  the  whole,  is  devoted,  and  we  partic- 
ularly admire  the  way  these  stragglers  are  handled.  While  the 
author  is  lavish  of  references  throughout  the  work,  citing  his 
authority  as  a  rule  for  all  special  occurrences,  this  portion  of  the 
vohime  is  almost  entirol}'  composed  of  references  to  reconled  cases 
of  capture  or  observance  of  the  species  not^d.  For  instance, 
twenty-four  observed  occurrences  of  the  snow}-  owl  are  noted, 
each  accompanied  by  a  citation  of  the  published  record.  Another 
portion  of  the  work  gives  a  nominal  list  of  British  birds,  in  which 
the  indigenous  species  and  the  stragglers  are  printed  in  parallel 
columns.  We  do  not  see  how  more  information  of  the  sort  that 
the  author  volunteers  to  supply  could  be  brought  within  the  same 
compass,  nor  what  more  convenient,  and  consequently  useAil, 
method  could  have  been  devised  for  holding  up  the  the*whole  sub- 
ject in  the  strongest  light. 

For  ourselves,  we  arc  naturally  most* interested  in  the  cases  of 
those  North  American  birds  which  enter  the  list  as  stragglers.* 
The  author  enumerates  over  forty  of  them,  a  few  however  with 
doubt.  '•  It  is  extremely  dillicult  to  believe,"  he  continues,  "that 
the   non-aquatic   species  in  this   list  have  journeyed   across  the 

*  Following  is  the  lit^t,  which  homo  one  without  Dr.  Ilnrting'n  hook  at  hand  may  And 
UBcftjl.  The  numhers  in  parcnthcHCR  indicate  the  inbtauces  of  obhervation  or  captnrc. 
—Antur  atricapillug  (3),  NuucUrus  furcntus  (5),  Ilutco  lintalus  (1.  doubtAilly).  Scop»<uio 
(2,  doubtfully).  SycUile  Acadica  (0,  doubtfully).  Vireo»ylria  olivarea  {I),  Keyitlua  ctdtnd- 
uln{\),Anthiu  Z,iirf(>ru.*ffinu«(0, doubtfully),  Loxia  leucoptera  (4).  Affel<rut phtgnicfus  (0), 
Sturnella  magna  (:{),  Picug  ritlosus  (2).  P.puhfHcnis  (1).  /».  auratut  (1).  f'ucutuM  Ameri- 
canus  (.5).  C.  tnjthrophthalmun  (1),  Ccryle  alcyon  (2).  Ilirundo  purpurea  (2.  doubtfully), 
H.hicotor  (1).  Columba  mlyratorUi  (.'>;,  Ortyx  Urginumus  {\viX.ro^\\XQei\),  ^EffiulUit  voci- 
ftrut^  Tvtanusjiaripes  [each  ?j  (3).  T.  iolUarius  (1).  Actiturus  Uariramius  (4),  TryngiicB 
rufescens  Cir>X  Trij^gpith's  maculariun  (IG).  Tringn  maculata  (l«).  T.  Bonapartii  (9),  T. 
pusilla  [of  Wilson]  (2).  (inUiiuigo  Ullsoui  (1).  yracrohamphus  griseut  (l.'O.  XumeniuB 
borfali^  (4).  liotanru*  leniigino»U8  (4),  Crex  Carolina  (1),  Cygnus  Amtricanut  (I),  C.  hue- 
cinator  (1).  Antcr  albaius  (1),  Anas  Americana  (0).  Clangula  at'eola  {R  or  6),  (Edtmia 
perttpii'ilUita  (10),  Somateria  »pectabilis  (1,'ii,  and  Sfergun  cucuilaiuM  (11). 

We  wUh  that  bomo  of  the  contiueutal  quotations  of  American  birds,  notably  thoie 
referring  to  Heligoland  could  be  scrutinized  as  clorely  as  Dr.  Ilarting  has  the  BriUsb 
ones. 

It  is  an  interesting  question  vhat  i>roportion  the  recorded  occurrences  probably  boar 
to  the  actual  number  of  buch  instances  of  American  stragglers. 
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Atlantic,  and  performed  a  voyage  of  at  least  seventeen  hundred 
nautical  miles  on  the  shoi-test  route,  via  Newfoundland  ;  but  that 
most  of  Hhem  have  actually  done  so  seems  proved  by  the  fact  that 
they  have  ,never  been  met  with  in  Greenland,  Iceland,  and  the 
Faroe  Isles,  and  many  which  have  thus  found  their  way  to  England 
or  Ireland.  .  .  have  never  been  met  with  on  any  part  of  the  Euro- 
pean continent.  As  might  be  expected,  at  least  half  the  Amer- 
ican species  found  in  this  country  belong  to  the  orders  Grallatorea 
and  Natatores^  while  of  the  fourteen  species  of  Insessorial  birds, 
none  of  them,  with  the  exception  of  Agelijeus  phceniceus^  has  oc- 
curred half  a  dozen  times.  This  plainly  shows  that  their  appear- 
ance on  this  side  of  the  Atlantic  is  the -merest  accident  and  not 
the  result  of  any  continued  and  successful  attempt  at  migration 
(p.  xi)."  In  taking  account  of  those  and  other  stragglers,  Dr. 
Harting  makes  some  further  remarks  which  are  timely  and  judic- 
ious on  the  credibility  of  published  records.  While  we  speak  in 
unqualified  terms  of  the  success  we  believe  Dr.  Harting  has  attained 
in  all  that  relates  to  the  principal  one  of  his  two  aims,  just  noticed, 
we  think  it  remains  to  be  seen  whether  he  has  fixed  the  nomen- 
clature of  even  the  comparatively  few  species  he  treats,  more 
stably  than  his  predecessors  in  the  same  field.  The  plain  truth  is, 
we  are  all  at  sea  now  in  this  matter ;  for  the  simple  reason  that 
we  may  advise,  or  exhort,  or  even  "  legislate,"  yet  have  no  means 
of  making  others  mind  what  we  say.  A  law  is  no  law  that  binds 
only  those  who  choose  to  be  bound.  If  it  be  urged,  that  in  such 
case  an  appeal  to  good  sense  should  suffice,  it  might  be  replied 
(borrowing  a  simile  from  our  author),  that  good  sense  is  a  ''  rare 
and  accidental  visitant  "  of  average  h.umanity,  by  no  means  *'  in- 
digenous "  even  to  ornithologists  ;  and  consequently  can  seldom  be 
invoked  with  reasonable  expectation  of  an}-  tangible  result. — E.  C. 

The  Birds  of  Florida. —  The  first  part  (4to,  pp.  32)  of  Mr.  C. 
J.  Ma3'nard*s  work,  the  "  Birds  of  Florida,"  having  come  to  hand, 
we  are  enabled  to  judge  somewhat  bettor  of  its  scope  and  general 
character  than  we  were  able  from  the  specimen  pages  sent  out 
some  time  ^nce  with  the  prospectus.  Fifteen  species  are  described, 
carrying  us  through  the  families  Turdidcp,  SaxicoUdtv^  Sylviidop^ 
and  nearly  through  the  Paridce,  Though  nominally  a  work  on  the 
birds  of  Florida,  it  embraces  many  biographical  and  other  details 
based  upon  observations  made  in  New  England,  thus  giviug  quite 
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a  'full  history  of  each  species,  instead  of  merely  a  sketch  of  its 
characteristics  as  seen  in  the  ^*  Land  of  flowers."  This  method 
will,  of  coarse,  increase  the  value  of  the  work  to  the  ^general 
reader.  The  title  *  quite  fhlly  indicates  its  general  chiiracterf  a« 
far  as  the  more  technical  part  is  concerned,  but  the  ^^  notes  on 
their  habits  "  are  really  very  satisfactory  and  concise  biographical 
sketches,  written  in  an  exceedingly  clear  and  pleasing  style.  With 
them  are  incidentally  incorporated,  as  occasion  offers,  graphic  and 
more  or  less  extended  delineations  of  the  peculiar  natural  fsat- 
ures  of  the  country  —  of  the  Fine  Barrens,  the  Everglades  and 
the  Keys.  The  matter  is  arranged  under  distinct  heads,  and  the 
biographical  part  is  furtlier  distinguished  from  the  rest  by  being 
printed  in  larger  type.  The  descriptions  are  well  drawn,  and  nna- 
sual  attention  is  paid  to  the  different  states  of  plumage  depending 
upon  age  and  sex.  The  work  is  thoroughly  original,  and  almost 
every  page  contains  some  interesting  fact  relating  to  habits  or 
particular  phases  of  plumage  not  previously  chronicled.  The 
dimensions  given  are  usually  the  average  of  a  considerable  series 
of  specimens.  While  not  wholly  above  criticism  in  respect  to  a 
few  minor  points,  the  work  is  not  only  an  attractive  one  but  a 
valuable  contribution  to  ornithological  literature.  Its  typograph- 
ical execution  is  exceedingly  neat,  and  the  plates.  Judging  from 
the  specimen  number,  are  very  creditable  productions. — J.  A.  A. 


The  Sciopticon  MANUAL.f — The  appearance  of  a  new  and 
revised  edition  of  this  book  gives  occasion  to  say  that  both  it  and 
the  apparatus  which  it  describes  will  be  found  of  great  service  to 
those  who  are  desirous  of  illustrating  optically  (by  diagrams,  pic- 
tures and  experiments)  their  scientific  teaching,  but  who  are  shut 
off  by  their  limited  means  from  the  purchase  of  the  more  expensive 
calcium  and  electric  lanterns.  For  a  class  room  or  school  labora- 
tory, Mr.  Marey's  Sciopticon  will  supply  an  excellent  means  of 
demonstration.  It  is  likely  that  the  use  of  the  modern  demon- 
strating lantern  will  continually  increase  the  very  brilliant  results 
attained  by  Frofs.  Morton  and  Tyndall,  being  quite  sufficient  to 

*The  Birds  of  ]<"lorida,  containing  Original  Descriptions  of  upwardf  of  Two  Hun- 
dred and  Flft}'  Species,  with  Notes  on  their  Habits,  etc.  By  C.  J.  Maynard.  With  Fire 
Plates,  drawn  and  colored  fi*om  Nature,  by  Helen  S.  Farley.  Salem.  NatunilitU' 
Agency!  1872.    Part  1. 4to,  pp.  S2,  and  one  plate.    October.  1872. 

t  The  Sciopticon  Manual :  explaining  Marcy's  New  Magic  Lantern  and  IJght,  inelnd- 
^ng  Magic  Lantern  Optics,  Experiments,  Photographing  and  Coloring  Slides,  etc.,  by  L. 
J.  Marcy,  optician,  1840  Chestnut  St.,  PhUadelphia..  Beyised  ed.,  1872.    Price  00  eent«. 
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excite  enthusiasm  among  all  educators  and  lecturers.  Mr.  Marcy 
seems  to  have  done  the  best  that  can  be  accomplished  with  coal 
oil  as  a  source  of  light ;  and  he  constructs  a  very  powerAil  lamp 
for  this  purpose,  with  this  especial  merit  in  its  plan,  that  it  has  no 
chimney  to  be  broken  otherwise  to  annoy  the  operator.  Besides 
the  description  and  figures  of  the  Sciopticon,  the  manual  contains 
very  full  direction  for  experimenting,  photographing  and  otherwise 
preparing  slides,  etc.  One  chapter  is  contributed  by  Prof.  Henry 
Morton,  the  most  successAil  American  demonstrator  and  experi- 
menter  with  the  lantern. — £.  C.  B. 


BOTANY. 

The  Horse  Disease.  —  Referring  to  the  communication  in  the 
February  number  (pp.  120-123),  as  Mr.  Morehouse  found  that 
many  of  the  organisms  he  represents  were  present  in  the  air  of 
the  stable,  he  should  now,  when  the  disease  has  passed,  as  soon  as 
possible  expose  similar  glass  slides  to  the  same  conditions,  —  so 
as  to  ascertain  whether  these  organisms  are  not  still  there.  Upon 
the  result  of  this  the  whole  importance  of  the  obsecvations 
depends. 

While  the  pen  is  in  hand,  we  beg  to  dissent  from  the  idea  that 
lichens  are  parasitic  and  have  no  chlorophyl  (p.  G7)  ;  and  no  less 
from  the  statement  that  the  "  plants  are  very  few  "  which  require 
the  aid  of  insects  to  secure  fertilization,  and  which  attract  them 
by  their  bright  colors ;  and  that  most  flowers  could  accomplish 
their  destined  purpose  just  as  well  were  they  clad  in  the  drab  of 
the  veriest  Quaker  (p.  70).  The  young  people  who  read  *'How 
Plants  Behave  "  will  know  better.  —  A.  G. 

The  Cretaceous  Flora  of  North  Gkeexland.  —  Among  the 
interesting  collections  which  the  Swedish  polar  expedition  of  1870 
brought  to  Europe  was  a  fine  suite  of  fossil  plants,  collected  at  the 
desire  of  Dr.  O.  Heer,  in  ZiJrieh,  who  in  his  "  Flora  Fossilis  Arc- 
tica"  proved  that  certain  black  shales  at  Kome,  north  of  the  penin- 
sula Noursoak,  belonged  to  the  Cretaceous  scries.  This  is  now 
conclusively  proved.  The  specimens  brought  from  Kome  are  forty- 
three  in  number,  among  which  Dr.  Heer  recognizes  FiliceSy  Bhi- 
xocarpeoe,  Equisetacece^  Cycadece,  ConifercEy  Monocotyledones,  and 
Dicotyledones.  The  Ferns  are  very  numerous,  Oleichenia  being 
peculiarly  abundant.      The  Cycadece  and  Coniferce  are  also  repre- 
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scntcd  by  many  species,  among  which  Podozamitea  HoJteneggeri  is 
notable,  as  likewise  ocoumng  in  the  "Wernsdorf  beds  of  the  North- 
ern Carpatliians.  Monocotyledons  are  rare,  and  onlj-  exist  as 
fragments  in  tlie  collection,  while  the  Dicotyledons  also  are  only 
represented  by  a  few  fragments  of  leaves,  most  probably  belonging 
to  Popnlns.  Siu'h  a  flora,  with  a  preponderance  of  Contferce^ 
CycadecB,  and  Filfres,  and  GMrhenku  Marattiace(e,  Dictophyllnm^ 
and  Cycadetp  in  abundance,  must  be  counted  a  subtropical  one. 
To  judge  from  the  presence  of  Podozamites  Ilohehpggeriy  and  EoH- 
rion  primfgentum^  the  deposit  probabl>'  represents  the  Wernsdorf 
beds  belonging  to  the  Urgonieu.  This  flora  has  a  different  climatic 
character  from  the  Miocene  flora  of  (Jrecnland,  in  which  respect 
it  agrees  with  the  Lower  Cretaceous  flora  of  Central  Germany. 
Similar  black  shales  have  also  been  found  at  the  south  sitle  of  the 
Noursoak  peninsula,  near  Atane,  and  at  about  eight  hundrcnl  feet 
below  the  well-known  Miocene  bed.  Here  also  the  shales  contain 
plants  belonging  to  a  higher  horizon  of  the  Cretaceous  series. 
There  are  forty-five  species  known  ;  among  them  being  FiUces^ 
Cycndece^  Cont'ferft\  Monocofi/ledrmes^  and  DkoUfledonen,  ConifertK 
are  again  numerous,  but  Ferns  are  rare.  Of  MonocoUjledonea 
only  a  Bainhnshim  and  two  other  species  are  known.  The  differ- 
ence between  the  Atane  beils  and  those  of  Kome  chiefl}'  consists 
in  the  great  preponderance  of  Dicott/Irdonea  in  the  latter,  which, 
as  in  the  Upper  Cretaceous  of  Germany,  are  presented  by  great 
variety  of  types.  A  point  of  groat  interest  is  the  discovery  in 
these  beds  of  a  beautiful  species  of  fig  tree  with  leaves  and  fruit 
attached.  In  Central  Europe  Dkotyledones  make  their  first  apjK^ar- 
ance  in  the  Cenomanien,  and  are  very  abundant  in  the  Senonien 
near  Aix-la-Chapelle.  It  is  curious  that  both  in  (ireenland  and  in 
Central  Europe  the  Dkotyledoncs  display  a  great  variety  of  types 
in  the  I'pper  Cretaceous  series,  but  are  nearly  wanting  in  the 
Lower  Cretaceous.  It  seems  to  point  to  a  great  change  having 
taken  place  in  the  flora  between  our  latitude  and  71°  N.  after  the 
deposition  of  the  Gault.  (•'  Zeitschrift  <ler  deutschen  geologischen 
Gesellschaft,"  part  i,  155.) —  The  Academy. 

Cultivated  Wheat  in  a  Hoxe  Cave. —  *'  The  Bulletin  de  Acad. 
cmie  royale  des  Sciences  de  Beigi(iue,"  No.  7,  contains  a  note  by 
G.  Dewalque  announcing  the  discovery  of  wheat  in  a  bone-cave 
in  Namur.     An  exploration  of  this  cave,  which  is  near  Jemellc, 
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was  made  by  Professor  Cousin,  of  Lou  vain,  who  found  some  bone 
implements,  together  with  numbers  of  human  bones.  During  a 
later  visit  more  human  bones,  and  a  somewhat  abundant  quantity 
of  wheat,  were  discovered  in  a  stratum  of  angular  flints.  The 
wheat  appeared  to  have  been  charred,  and  thougli  it  is  decidedly 
smaller  In  size  than  our  ordinary  grain,  the  author  does  not  hesi- 
tate to  aflSrm  that  the  material  he  has  found  is  cultivated  wheat. 
—  The  Academy. 

ZOOLOGY. 

The  Spike-horned  Muledeer. — My  friend  Mr.  J.  A.  Allen,  in 
a  late  number  of  the  Naturalist,  calls  in  question  the  accuracy  of 
my  observation  on  an  animal  of  the  above  character,  believing  that 
I  have  been  deceived  and  have  mistaken  a  two  vcar  old  elk  for  a 
buck,  Cariacus  macrotis.  Although  I  did  not  see  the  animal  in  the 
skin,  my  informants  at  Fort  Hays  were  so  well  assured  of  its  char- 
acter that  I  accepted  their  statements.  On  a  se=cond  inquiry  of 
Dr.  J.  H.  Janeway,  Post  Surgeon,  he  favored  me  with  the  follow- 
ing letter :  — 

"Fort  Hats,  Kansas,  Nov.  7,  1872. 

Prof.  E.  D.  Cope,  Philadelphia,  Pa,  My  dear  Sir: — In  regard 
to  the  spike-horns  that  I  sent  j'ou,  of  which  you  so  kindly  ac- 
knowledged the  receijjt,  and  which  seem  to  have  caused  some  dis- 
pute as  to  their  species:  —  I  informed  you  that  they  were  from  a 
black  tailed  deer.  Since  Uien  I  have  satisfied  myself  entirelv  that 
I  was  correct  in  the  assertion.  The  buck  was  killed  in  company 
with  a  doe,  about  three  miles  southeast  of  this  post  and  the  meat 
was  partaken  of  by  my  family  and  the  families  of  other  ofHcers  at 
the  post  and  by  patients  in  the  hospital,  and  was  recognized  by  all 
to  be  a  "black  tail  deer."  The  skin,  and  especially  the  tail,  were 
in  possession  of  one  of  my  sons  for  a  long  time  and  were  known 
to  him  to  belong  to  a  black  tail  doer.  No  elk  has  been  shot  or 
seen  at  this  post  or  this  side  of  the  Saline  (over  twelve  miles  dis- 
tant, nearest  point)  inside  of  five  years." 

The  association  with  a  doe  of  the  black-tailed  species  adds 
greatly  to  the  probable  correctness  of  the  determination. 

I  have  moreover  examined  a  second  example  of  spike-horn  of 
this  species,  in  possession  of  Mr.  Prentice  of  Topeka,  Kansas. 
The  stuffed  head  which  bears  the  horns  belonged  to  a  deer  which 
was  brought  to  the  market  in  Leavenworth,  Kansas,  having  been 
killed  west  of  that  c!ty,  towards  the  Republican  river.  The  ani- 
mal is  evidently  adult.  The  beam  is  twenty -two  and  one-fourth 
inches  in  length,  fourteen  inches  in  diameter  at  the  base  and  sep- 
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arated  three  inches  from  its  mate,  at  the  base.  It  is  thtis  not  quite 
so  long  as  the  beam  of  the  specimen  first  described.  It  differs  more- 
over in  possessing  a  peculiar  curvature  just  beyond  the  point  where 
the  large  anterior  antler  should  have  been  given  off  (which  exceeds 
the  beam  in  C  Virginianus),  The  true  beam  is  shortly  sigmoidally 
twisted,  and  then  pursues  a  more  anterior  direction  than  in  the 
normal  horn,  or  my  spike-horn.  The  anterior  antler  is  represented 
by  a  rudiment. — E.  D.  Cope. 

Does  the  Pelican  feed  its  tol'no  with  rrs  own  Blood? — 
The  supposed  fable  of  the  pelican  feeding  its  young  with  its  own 
blood  may  prove,  after  all,  to  have  some  foundation  in  fact,  as  a 
somewhat  analogous  circumstance  has  recently  been  observed  in 
connection  with  the  flamingo.  A  pair  of  these  birds  in  the  Zoo- 
logical Gardens  of  London  showed  symptons  of  breeding,  but 
laid  no  eggs.  Some  Cariamas,  kept  in  the  same  aviar}',  have 
the  habit  of  opening  their  mouths,  bending  back  their  heads  and 
uttering  a  plaintive  cry  like  young  birds.  In  response  to  this,  the 
flamingoes  during  the  period  referred  to  would  frequently  stand 
over  the  Cariamas  and,  with  a  gulp,  raise  up  a  reddish,  glutinous 
fluid  from  their  throats  and  disgorge  it  over  them,  pouring  it  into 
their  throats  and  even  over  their  backs.  This  on  examination 
proved  to  consist  of  blood  corpuscles,  in  a  glairy  fluid,  and  mixed 
with  crystals,  supposed  to  be  principally  of  salt.  This,  by  Mr. 
Bartlctt,  the  superintendent  of  the  Gardens,  is  believed  to  be  an 
addition  to  the  usual  food  furnished  by  the  parent  flamingoes  to 
their  young,  and  perhaps  analogous  to  the  milky  fluid  supplied  by 
pigeons  under  the  same  circumstances,  and  discharged  from  the 
thickened  membrane  of  the  crop. 

A  somewhat  analogous,  and  still  more  curious,  fact  is  furnished 
by  the  hornbill,  an  African  bird  with  a  huge  bill,  of  which  many 
species  can  be  seen  in  our  public  museums.  As  is. now  known, 
the  male  bird  is  in  the  habit  of  walling  up  the  female  while  seated 
on  her  nest  in  a  hole  of  a  tree,  so  as  to  imprison  her  completely, 
leaving  only  the  head  and  neck  exposed,  lie  then  fills  his  crop 
with  fruit  which  becomes  encased  in  a  gelatinous  enveloi>e,  se- 
creted from  its  walls  and  the  whole  is  then  brought  up  in  a  mass 
and  fed  to  the  captive. —  S.  F.  B. 

Nest,  Eggs  and  Breeding  IlABrrs  of  the  Vermilion  Fly- 
catcher {Pyrocephalus  rubineus  var.  Mexicanus), — This  bird  is  a 
common  summer  resident  of  the  southern  portions  of  Arizona, 
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where  it  arriyes  the  latter  part  of  March,  or  early  in  April,  almost 
exclusively  fk-equenting  the  wooded  borders  of  streams.  About 
the  20th  of  April  the  pairs  begin  to  build  their  nest,  which  is 
placed  on  a  fork  of  one  of  the  smaller  branches  of  a  mezquite  or 
Cottonwood,  usually  ten  to  twenty  feet  from  the  ground.  It  is 
difScult  to  find  on  account  of  its  small  size,  and  is  not  easily  pre- 
served being  a  very  shallow  affair,  and  loosely  constructed.  One 
now  lying  before  me  is  composed  of  a  groundwork  of  tops  of 
weeds  and  small  dry  willow  twigs,  to  which  are  added  a  few  small 
pieces  of  the  soft  inner  bark  of  cotton  wood,  and  some  other  plant 
fibres ;  the  lining  consists  of  fine  hair  and  pigeon  feathers.  The 
eggs  are  usually  three  in  number ;  at  least,  I  have  never  found 
more.  They  are  of  a  very  pale  cream  color,  spotted  and  blotched 
with  the  shades  of  umber  brown  and  lilac,  the  spots  in  most  cases 
forming  a  ring  round  the  larger  end,  though  sometimes  pretty 
evenly  distributed  over  the  whole  surface ;  and  in  such  cases  the 
markings  are  usually  smaller  and  paler.  The  dimensions  of  a  set 
are  as  follows :— .70  by  .51 ;  .69  by  .53  ;  .68  by  .52.  The  largest 
one  of  four  sets  measiu'es  .72  by  .52 ;  the  smallest,  .66  by.  53. 
The  period  of  incubation  is  about  two  weeks  ;  the  male  does  not 
appear  to  take  part  in  it.  At  least  two  broods  are  reared  each 
season.  The  male  is  very  noisy  at  this  time,  hovering  in  the  air 
in  the  manner  of  a  sparrow-hawk  if  he  Observes  any  unwelcome 
intruder  near  his  nest ;  when  much  excited  resembling  a  miniature 
turkey^-gobbler,  and  presenting  a  comical  appearance  with  his  crest 
erect,  every  feather  ruffled  out,  and  his  tail  at  right  angles  with 
his  body,  seemingly  having  hard  work  to  keep  his  balance. 
Whilst  on  wing  at  such  times  he  continually  utters  a  shrill  cry  of 
alarm,  something  like  the  syllables  ^''ze-brL,  ze-bri"  quickly  re- 
peated. On  leaving  the  nest,  the  young  are  of  a  uniform  ashy 
gray  color.  About  the  end  of  September  the  bird  leaves  for  its 
winter  home  in  Mexico. — Lt.  Chas.  Bendire,  U.  S.  A.,  Tucson^ 
Arizona. — Communicated  by  Dr,  Copies, 

Distribution  of  the  Helicidje  in  the  »Sandwich  Islands. — 
Mr.  John  T.  Gulick  has  contributed  to  a  recent  number  of 
"  Nature,"  a  very  interesting  and  valuable  addition  to  our  knowl- 
edge of  the  geographical  distribution  and  variation  of  species,  in 
an  account  of  the  section  of  Ilelicida},  known  as  Achatinellinse, 
found  in  the  Sandwich  Islands.     The  family,  of  which  the  com- 
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mon  snail  is  an  example,  is  quite  peculiar  to  this  group  of 
islands,  and  is  characterized  by  the  columella  having  a  spiral 
twist,  giving  it  the  appearance  of  being  armed  with  a  lamel- 
lated  tooth  revolving  within  the  shell.  The  singular  fact  is  that 
most  of  the  genera  and  all  the  species  are  restricted,  not  only 
to  a  single  island,  but  to  a  very  small  area  in  the  islands.  In 
Oahu,  an  island  sixtj'  miles  long  and  fifteen  broad,  there  is  the 
extraordinary-  number  of  one  hundred  and  eighty-five  species  of 
Achatinellinn?,  none  of  them  (with  scarcely  an  exception)  found  on 
any  other  of  the  islands  and  no  species  occupying  a  large  proportion 
even  of  this  area.  Most  of  the  species  are  confined  to  the  forests  of 
mountain  regions ;  and  where,  as  on  Oahu  an<i  Maui,  there  are 
two  regions  of  forests  divided  by  several  miles  of  grass  country, 
the  island  is  also  divided  into  two  sections,  having  but  few,  if  an}', 
species  in  common.  On  the  island  of  Oahu,  the  two  sections 
which  occupy  separate  mountain  ranges  are  divided  into  many 
minor  sections  in  the  following  manner.  From  each  side  of  the 
main  range  project  mountain  ranges,  which  separate  deep  valley's  a 
mile  or  two  in  width.  Each  of  these  valleys  is  a  subordinate  sec- 
tion,  having  its  own  varieties,  and,  in  many  instances  its  own  spe- 
cies, which  are  nowhere  else.  Nearly  all  the  species  of  one  genus, 
found  on  one  mountain  range,  are  connected  by  varieties  presenting 
very  minute  gradations  of  form  and  coh>r.  Species  of  the  same 
genus  on  dirtbrent  islands  are  not  so  completely  connected  by  in- 
termediate forms.  The  family  is  divided  into  two  natural  groups 
of  genera.  The  first  group  consists  of  seven  genera, — Achat- 
inella,  Bulimella,  Helicterelhi,  Portulina,  Neweombia,  Laminella 
and  Auriculella ;  these  are  all  arboreal  in  their  habits,  and  are 
either  sinistral,  or  both  dextral  and  sinistral.  The  second  group 
consists  of  three  genera, —  Amastra,  Leptaehatina  and  Carelia; 
these  mostly  live  on  the  ground,  and  are  dextral.  (Granting  the 
h^'pothesis  of  evolution,  Mr.  Gulick  is  (piite  unable  to  account 
for  these  singular  facts,  and  many  others  enumerated  in  his  highl}' 
interesting  paper,  on  the  theory  of  the  Survival  of  the  Fittest,  or 
any  other  theory  that  has  yet  been  brought  forward. — A.  W.  B. 

Harlan's  Hawk  and  the  Mexican  Cormorant.  —  Prof.  Baird 
having  expressed  a  desire  to  see  the  specimens  designated  in  my 
"  Catalogue  of  the  Birds  of  Kansas"  as  '*  Harlan's  Hawk"  and  the 
''  Florida  Cormorant,"  I  sent  them  to  him  for  examination.     Mr. 
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Ridgway  writes'  that  '*  the  Biiteo  is  really  B,  Ilarlani  aud  in  a 
plumage  not  seen  before."  A  description  of  this  bird  will  be  found 
in  his  monograph  of  the  North  American  Rap  tores  soon  to  be  pub- 
lished. Of  the  Cormorant,  he  savs  that  it  "  is  not  Graculus 
Floridamis  but  G.  Mexiccuins!  —  the  first  specimen  obtained  north 
of  the  Rio  Grande !  "  This  bird  was  taken  four  miles  south  of 
Lawrence,  April  2d,  1872.  My  mistake  in  the  determination  of 
the  species  arose  from  the  lack  of  other  specimens  with  which  to 
make  comparison,  and  from  the  fact  that  the  measurements  of  this 
single  specimen  exceeded  those  given  in  Baird's  General  Report, 
the  8tret<.'h  of  wings,  for  instance,  being  full  six  iuches  greater.  — 
Frank  II.  Snow,  Lainrence^  lunisasy  July  5th,  1872. 

Note  on  the  Dates  of  some  of  Pkofessor  Cope's  recent 
Papers. — The  "Proceedings  of  the  American  Piiilosophical  Soci- 
ety," vol.  xii.  No.  89,  just  issued  (February  0,  1873),  contain 
several  communications  by  Professor  Cope  on  Vertebrate  Fossils 
from  Wyoming.  There  are  several  errors  in  the  dates  of  these 
papers,  bearing  in  the  same  direction  as  those  which  I  have  al- 
ready pointed  out,  but  fortunately  man}-  of  these  can  readily  be 
corrected.  In  the  table  of  contents  of  this  number,  under  the 
stated  meeting,  August  15,  1872,  eight  papers  by  Professor 
Cope  are  enumerated  ;  and  it  might  be  inferred  that  they  were 
read  on  that  day.  In  fact,  however,  tiiere  was  no  meeting  of  the 
Society  on  the  loth,  the  reguhir  August  meeting  having  been 
held  Friday,  August  16th,  at  which  three  only  of  these  papers 
were  read  by  title,  or  entered  on  the  records.  At  the  next  regular 
meeting,  September  20,  1872,  five  papers  by  Professor  Cope  were 
announced,  or  read  by  title.  But  as  now  published  in  the  *'  Pro- 
ceedings," four  of  these  purport  to  have  been  read  September 
19,  1872,  when  no  meeting  was  held  on  that  date.  The  actual 
publication  of  these  papers,  by  distribution,  is  of  course  a  distinct 
matter,  and  the  evidence  is  conclusive  that  none  of  them  were  so 
published  before  October  29,  1H72,  and  some  of  them  not  until 
long  after. — O.  C.  Mausu. 

The  Sound  Produced  by  the  Death's  Head  Moth.  — Mr.  II. 
N.  Mosely  has  been  investigating  the  cause  of  the  peculiar  cry 
produced  by  the  Death's  Head  Moth,  Acherontia  atropos^  and 
records  the  result  in  *'  Nature."  A  number  of  treatises  have  been 
written  on  the  subject,  from  the  time  of  Reaumur  in  1734,  the  vari- 
ous writers  attributing  it   to  friction   between  the  abdomen  and 
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thorax,  the  expiration  of  air  through  the  proboscis,  special  organs 
attached  to  the  abdomen,  vibrations  of  the  thoracic  ring^,  and 
vibrations  of  the  wings  in  rapid  motion.  A  very  complete  and 
ingenious  series  of  experiments  conducted  by  Mr.  Mosely  seem 
to  place  beyond  doubt  tlie  conclusion  that  the  sou\^d  is  produced 
by  the  proboscis,  the  note  being  formed  at  a  narrow  slit-like  open- 
ing at  the  base  of  the  trunk,  and  being  modified  by  passage  through 
the  proboscis,  and  by  vibrations  therein  set  up. — A.  W.  B. 

Mode  of  Inxrease  of  the  Long  Boxes. —  A  paper  on  this  sub- 
ject appears  in  the  last  part  of  the  Archives  de  Physhhtgie^  by 
MM.  Philippeaux  and  Vulpian.  The  views  generally  adopted  in 
regard  to  the  mode  of  growth  of  the  long  bones,  both  in  length 
and  diameter,  have  been  called  in  question  by  Wolff  and  Volkmann 
in  papers  recently  published  ;  and  3IM.  Philippeaux  and  Vulpian's 
researches  were  undertaken  with  the  object  of  ascertaining  whether 
their  objections  are  well  founded.  The  doctrine  supported  by  the 
authority  of  Duhamel,  Hunter,  and  Flourens,  and  generally  ac- 
cepted, is  that  the  long  bones  increase  in  length  by  additions  to 
the  extremities  in  the  form  of  new  layers  between  the  shaft  or 
diaphysis  and  the  articular  portion  or  epiphysis,  while  they  become 
broader  by  the  deposition  of  new^  bone  in  the  periosteum  on  the 
outer  surface  of  the  bone.  M.  Wolff,  on  the  other  hand,  maintains 
that  the  growth  of  bone  is  interstitial,  and  that  each  part  of  the 
bone  takes  part  in  the  enlargement.  He  points  to  the  persistence, 
during  growth,  of  the  position  and  relations  of  the  peculiar  and 
geometrically  arranged  trabecular  of  the  cancellous  texture  consti- 
tuting the  head  of  the  bone,  which  could  hardly  occur  on  Duhamel's 
theory.  He  denies  Duhanicrs  statement  that  a  ring  surrounding 
the  bone  of  a  young  animal  comes  by  degrees  to  occupy  the  shaft 
of  the  bone,  owing  to  absorption  of  the  old  bone  and  the  superi>o- 
sition  of  new  ;  but  contends  that  the  old  bone  is  pressed  inwards, 
and  is  certainly  not  absorbed.  He  further  states  that  when  wires 
are  passed  through  both  the  epiphysis  and  two  points  of  the  diaphy- 
sis, the  distance  between  the  two  latter  augments  just  as  nuich  as 
the  distance  between  the  wire  passing  through  the  epiphysis  and 
that  through  the  diaphysis  lying  nearest  to  it.  MM.  Philippeaux 
and  Vulpian  oppose  M.  Wolff's  statements.  Thoy  state  that  rings 
encircling  the  bone,  as  well  as  metallic  lamella?,  interposed  between 
the  periosteum  and  osseous  tissue  in  young  animals,  do  actually 
cut  their  wa}'  till  they  are  free,  or  almost  free,  in  the  medullary 
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cavity ;  and  they  refer  to  specimens  made  by  themselves  in  Flour- 
ens'  laboratory,  and  now  in  the  Mus6e  Dupuytren,  in  confirmation 
of  tlieir  theory.  As  regards  the  separation  of  metallic  threads 
drilled  into  the  bone,  they  tliink  that  in  WolfTs  experiments  the 
two  wires  passed  into  the  shaft  of  the  bone  were  too  near  the 
epiphysis  to  furnish  any  satisfactory  result.  Finally,  they  give  the 
details  of  a  series  of  experiments  conducted  under  Flourens'  direc- 
tion, in  which  madder  was  given  to  young  pigs  up  to  a  certain 
period,  when  one  of  the  litter  was  killed,  and  its  bones  prepared  as 
objects  of  comparison  with  those  of  the  rest,  which  were  killed 
afterwards  at  stated  intervals  up  to  eighteen  months.  The  bones 
of  these  animals,  they  declare,  clearly  demonstrate  the  correctness 
of  the  old  doctrine,  and  prove  irrefragably  that  all  increase  in 
diameter  is  due  to  fresh  subperiostitic  deposits,  whilst  all  increase 
in  length  is  caused  by  the  progressive  ossification  of  the  osteolog- 
ical  elements  supplied  by  the  cartilage  of  conjugation  between  the 
diaphysis  and  the  epiphysis.  Moreover  their  experiments  incident- 
ally showed  that  the  long  bones  increase  in  length  more  at  one  ex- 
tremity (the  upper  or  proximal)  than  at  the  other. — Hie  Academy. 

MEA.DOW  Lark  with  Four  Legs. —  I  have  a  Meadow  lark 
{Stumella  magna),  more  than  half  grown,  which  possesses  four 
legs.  It  lived  about  a  week  after  capture,  and  for  a  time  made 
use  of  all  four.  The  extra  or  hinder  pair  is  a  little  shorter  than  the 
front,  and  slenderer.  One  of  them  has  all  the  toes  well  formed ; 
the  other  has  three  delicate  front  toes,  and  instead  of  a  hind  one,  a 
small  appendage  half  way  up  the  tarsus.  Their  femurs  are 
attached  to  the  end  of  the  coccyx.  This  necessitated  a  one- 
sided position  of  the  tail.  There  are  two  cloacae,  one  on  each 
side  of  the  rump.  This  proves,  as  Vrolik  has  remarked,  that  in 
heteradelphs  there  are  always  the  rudiments  of  two  bodies.  The 
front  pair  of  legs,  the  wings,  and  all  other  parts  are  well  devel- 
oped.—  James  Orton. 

When  is  Sex  Determined? — The  interesting  and  able  essay 
of  Mrs.  Treat  that  we  give  our  readers  in  this  number  contains 
some  interesting  facts  which  are  supposed  by  her  to  bear  on  this 
matter.  We  may,  however,  give  some  data  which  tend  to  show 
ttiat  the  sex  of  the  future  insect,  and  probably  of  all  animals,  that 
reproduce  by  eggs,  is  determined  at  or  about  the  time  of  concep- 
tion or  at  least  early  in  the  embryonic  state. 
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"llomUl*  it  was,  sftyn  Woismaiiti,  in  liis  (pvat  work  on  the 
'  DcvL-lopmont  of  the  I)i|it«ra,'  who  flrnt  showed  as  regords  the 
Lciiiiloiilfra  that  fven  in  tlio  ogg,  the  germ  of 
the  sexual  glanils  nna  fonnctl,  and  when  indeed 
the  ditfercnce  Wtweon  the  aexcs  ia  easily  pe^ 
,  ceived.  In  (tie  R'h-s  the  same  holds  good) 
tlioiigli  indeed  the  {lifiereneea  Iwtween  the 
germs  of  the  female  and  male  scxnal  glands 
,  are  less  striking  to  the  eye.  ....  That  the 
Bexiial  glands  arc  formed  in  the  egg  results 
fl-ora  their  position  in  tlic  midst  of  llic  fatty 
body,  wlien  they  are  cnt  off  from  any  eonnec- 
tion  witli  parts  to  wliicli  tliey  could  owe  their 
origin.  The  youngest  larva  in  which  I  eaw 
them  was  a  centimetre  (ulioiit  fuur-tentlis  of  an 
inch)  Ion{;,  and  about  five  days  old.  'With 
miifli  expense  of  time  it  would  be  plainly  pos- 
sible to  discover  them  even  in  the  larva  tVcshly 
excluded  iVom  the  egg."  (Die  Entwicklung  der 
Diptcren,  p.  133.) 
We  may  also  cite  the  ease  of  the  lar\-a  of 
I'olynema  figured  by  Ganin  (see  this  Jonrnal,  vol.  v.  pp.  47,  48). 
As  seen  in  the  adjoining  cut  (Fig.  33)  the  rudiments  (imnginal 
disks,  ()  of  the  ovipositor  of  the  female  are  indicated  at  the  same 
time  us  those  of  the  legs  (l)  and  niDgs(  /)  of  the  adult  ichneu- 
mon fly. 

In  I'latygaster,  Ganin  s.iys,  "  the  earliest  indication  of  the  sex- 
ual glands  uppeurs,  as  we  shall  see  below,  during  the  time  when 
the  tirst  larval  form  passes  into  the  second.  With  the  first  indi- 
cation of  tlie  ovary  that  of  the  seminal  glands  agrees  iu  all  its 
relations.  Both  appear  as  small  roundish  structures  arising  out  of 
the  enibryomil  cells,  l-'or  a  long  time  (in  the  course  of  all  the 
larval  stages)  these  germs  of  the  sexual  organs  remain  in  an  uuor^ 
ganized  state."  It  Miould  be  remembered,  however,  that  the  first 
larval  stage  of  this  egg-parasite  which  lives  in  tlie  bodj-  of  the 
lurvu;  of  all  gall  flies  (Cccidomyia)  is  not  a  true  larva  in  the  usual 
sense  of  the  tvonl,  like  that  of  the  fl.v ;  it  is  an  embryo  set  loose 
from  the  egg  with  organs  not  homologous  with  those  of  the  fully 


iinBfKeachkhts  drr  Scbniotleriings. 


ZOOLOGY.  177 

formed  kurva,  haying  no  organs  of  respiration  (tracheae),  no  com- 
pletely organized  alimentary  canal,  nor  any  vascular  system.  When 
compared  with  the  freshly  hatched  larva  of  the  fly  or  bee,  it  rep- 
resents an  early  embryonic  stage  of  the  latter,  and  thus  we  feel 
warranted  in  supposing  that  in  the  bee,  the  difference  between  the 
sexes  appears  early  in  its  embryonic  life. 

In  these  leases  we  may  observe  that  the  external  surroundings 
and  food  of  the  larva  seem  to  be  identical. 

In  the  larva  of  the  humble  bee  when  about  half  grown,  if  our 
memory  is  not  at  fault,  we  have  observed  the  rudiments  of  the 
ovipositor  of  the  female,  and  the  corresponding  external  male 
organs.    In  the  fhlly  grown  larva  they  are  easily  seen. 

In  forming  an  opinion  on  this  question,  it  should  be  borne  in 
mind  that  the  sex  of  the  honey  bee  is  decided  at  the  time  the  egg 
is  laid,  as  it  is  well  known  that  the  unfertilized  eggs  of  the  queen 
produce  females  (workers  and  queens),  while  the  eggs  destined  to 
hatch  drones  are  fertilized  ^  by  the  queen  at  her  will^  since  she 
relaxes  the  muscles  guarding  the  opening  of  the  spcrmatheca,  al- 
lowing the  spermatozoa  to  escape  and  impregnate  the  egg  when 
she  wishes  to  lay  a  drone  egg.  Thus  from  the  researches  of 
Dzierzon  and  von  Siebold,  it  is  a  matter  of  fact  that  the  sex  of  the 
honey  bee  is  decided  at  the  time  the  egg  leaves  the  oviduct. 

How  early  sex  is  determined  in  other  classes  of  the  animal 
kingdom  would  be  a  most  interesting  subject  of  investigation. 
We  believe  that  the  subject  has  been  the  most  thoroughly  discussed 
by  those  who  have  studied  the  embryology  of  insects.  In  man 
the  sexes  can  be  distinguished  towards  the  end  of  the  second 
month  of  foetal  life,  according  to  Kolliker.*  —  A.  S.  P. 

A  New  Species  op  Butterfly  from  Florida.  —  Key  West 
abounds  in  lepidopterous  insects  even  in  winter.  The  southern 
section  of  the  island  is  covered  with  luxuriant  vegetation,  among 
which  spots  have  been  cleared  for  plantations.  Many  of  these 
have  been  abandoned  and  allowed  to  grow  up  to  weeds  and 
shrubs  which  are  generally  covered  with  flowers.  These  old  fields 
are,  on  this  account,  the  favorite  resort  of  many  butterflies  and  I 
have  caught  several  species  there  in  a  few  moments. 

The  shores  are  also  open  and  many  flowering  plants  may  be 
found  there.       Ah  immense  number  of  butterflies  are  always 

*  Entwicklungsgeschichte  des  Menscben  and  der  hoheren  Thiere.    1861. 
AMEB.  NATURALIST,  VOL.  VII.  12 
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hovering  over  them  daring  the  day,  and  towards  evening-  they  all 
collect  on  the  shrubs,  or  small  trees,  in  groups  of  fh)m  ten  to  fifty. 
They  will  select  the  leeward  side  of  the  tree  and  alighting  upon 
the  leaves  hang  wings  downwards ;  remaining  in  this  position  if 
undisturbed  through  the  night.  They  are  exceedingly  stupid 
when  thus  roosting  and  I  have  taken  as  many  as  thirty  with  a 
single  sweep  of  my  net.  Each  group  will  be  composecf  of  a  single 
species,  but  there  are  three  kinds  which  usually  gather  in  this 
manner,  viz :  —  Danais  berenice^  Agraulis  vanilloR  and  Pieri$ 
monuata. 

■  The  paths  through  the  scrub  are  good  collecting  grounds  for  the 
smaller  ones  {Thecla^  Lyccena^  etc.),  and  I  captured  many  of 
them.  Among  these  I  found  a  species  of  Lycaena  which  I  think 
undescribed.  It  is  of  plain  color  and  retiring  habit,  frequenting 
the  edges  of  the  bushes,  generally  keeping  in  the  shade  of  the 
foliage.  On  this  account  I  propose  to  name  it  the  modest  Lyciena 
{Lyccena  modeata).  The  following  is  a  description  of  this  butterfly. 
Above  ashy-brown ;  darkest  on  the  outer  edges  of  the  prima- 
ries, and  becoming  pearly  on  the  secondaries.  There  are  two 
triangular  spots  of  black  on  the  outer  margins  of  the  latter,  and 
indications  of  a  third.  These  are  preceded  on  the  outer  edge  by  a 
band  of  black,  which  is  slightly  margined  with  white.  Tail  black. 
Under  side  ashy  with  a  band  of  nearly  confluent  spots  near  the 
outer  edges,  which  are  edged  with  white  on  the  outer  sides.  There 
is  a  narrow  black  line  on  the  margin  of  the  wings,  preceded  by 
ashy.  Between  the  bar  and  line  there  are  a  few  dusky  triangles, 
also  a  few  dusky  spots  near  the  costal  border.  A  few  black  spots 
edged  with  white  on  the  secondaries  near  the  body.  These  are 
preceded  by  a  bar  of  partly  confluent  black  spots,  margined  on 
the  outer  side  with  white.  Then  come  two  bars  of  dusky  spots 
edged  with  white  on  the  inner  side.  The  wing  is  terminated  with 
an  ashy  line,  which  is  preceded  by  a  bar  of  black,  edged  on  the 
inner  side  with  white.  There  is  a  crescent  of  red  near  the  middle 
of  the  outer  side  which  encloses  a  black  spot.  On  the  lower 
angle  is  a  black  spot  preceded  with  reddish.  Body  ashy ;  anten- 
noe  black,  tipped  with  reddish-brown.  Expands  about  one  inch. 
—  C.  J.  Matnard. 

TnE  Ribbon  Seal  of  Alaska. — This  species  of  seal  {Phoca 
fasciata  Shaw  or  P.  equestria  Pallas)  is  found  in  the  waters  of 
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northern  Alaska,  and  is,  so  far  as  known,  only  represented  well  in 
the  maseum  of  St.  Petersburg.  In  the  Smithsonian  collection, 
there  are  two  skins,  obtained  by  Dr.  Dall  from  Cape  Romanzoff, 
bat  no  skull  or  other  parts  of  the  skeleton.  The  species  is  re- 
mai'kable  for  color  as  well  as  for  structural  peculiarities.  The 
male  is  at  once  recognizable  by  the  color ;  this  may  be  said  to  be 
a  chocolate-brown  except  (1)  a  band  of  whitish-yellow,  bent  for- 
wards towards  the  crown  around  the  neck  (2)  an  oval  ring  of  the 
same  color  on  each  side,  encircling  the  fore  feet,  and  passing  in 
front  just  before  them,  and  (3)  another  band,  also  bent  forwards 
above,  behind  the  middle  of  the  trunk.  There  is  considerable 
variation  in  the  extent  of  these  bands,  and  sometimes  the  peri- 
brachial  rings  are  more  or  less  confluent  with  the  posterior  band. 
The  females  are  simply  whitish-yellow,  or  have  very  indistinct 
traces  of  the  postmedian  band  (fide  Von  Schrenck). 

The  structural  (and  especially  dental)  characters  of  this  species, 
according  to  Von  Schrenck,  indicate  a  generic  distinction  from  all 
the  familiar  forms  of  the  subfamily  Phocince,  The  molars  (except 
the  first),  are  two-rooted  as  in  the  typical  Phocince,  but  in  external 
form  are  simply  conic  or  have  rudimentary  cusps,  thus  resembling 
Halichcerus.    The  genus  may  be  named  Histriophoca. 

The  special  object  of  this  communication  is  to  call  the  attention 
of  travellers  in  Alaska  to  the  species,  and  skeletons  (especially 
skulls)  and  skins  are  earnestly  asked  for.  The  species  has  been 
found  also  in  Kamtschatka,  and  at  the  mouth  of  the  Kamtschatka 
river' in  March  and  April,  arriving  there  later  than  the  other  seals 
named. 

One  of  the  skins  in  the  Smithsonian  collection  has  been  peeled 
ofi*  from  the  animal  almost  entire,  and  by  a  cross  slit  below  and 
between  the  fore  feet,  and,  being  tied  in  front,  has  evidently  been 
used  as  a  bag.  —  T.  Gill. 

Q  E  O  L  O  Q  Y. 

Fossil  Quadrumana  in  the  Eocene  or  Wyoming.  —  An  exami- 
nation of  more  complete  specimens  of  some  of  the  extinct  mammals 
already  described  by  the  writer  from  the  Eocene  deposits  of  the 
Rocky  Mountain  region,  clearly  indicate  that  among  them  are 
several  representatives  of  the  lower  Quadrumana.  Although  these 
remains  differ  widely  from  all  known  forms  of  that  group,  their 
more  important  characters  show  that  they  should  be  placed  with 
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them.  The  genera  Limnotherium^  ThinoUsteB^  and  TdnuUolesteSt 
especially,  have  the  principal  parts  of  the  skeleton  much  as  in  some 
of  the  Lemars,  the  correspondence  in  many  of  the  larger  bones 
being  very  close.  The  anterior  part  of  the  lower  Jaws  is  similar  to 
that  of  the  Marmosets,  bat  the  angle  is  more  produced  downward, 
and  mach  inflected.  The  teeth  are  more  numerous  than  in  any 
known  Quadrumana.  Some  of  the  species  have  apparently  forty 
teeth,  arranged  as  follows :  Incisors  }  ?  canines  -f ,  premolars  and 
molars  ^.  A  fall  description  of  these  interesting  remains,  the  first 
of  the  order  detected  in  this  country,  will  be  given  by  the  writer  at 
an  early  day.  —  O.  G.  Marsh,  in  the  American  Journal  of  Science 
and  Arts,  Vol.  IV,  Nov.,  1872. 

The  Eobasileus  Again.  —  I  have  just  received  a  paper  ^'  On  the 
Gigantic  Fossil  Mammals  of  the  Order  Dinocerata,  by  Prof.  O.  C. 
Marsh,"  which  contains  a  formidable  catalogue  of  errors  which  the 
author  appears  to  suppose  I  have  committed  in  describing  animals 
of  this  type.  All  this  is  explained  by  the  fact  that  Prof.  Marsh 
has  never  seen  the  genus  Eobasileus  Cope,  and  erroneously  sup- 
poses it  to  resemble  Uintatherium  Leidy  {Dinoceras  Marsh.) 
The  descriptions  which  I  have  given  are  correct,  as  will  presently 
appear,  as  well  as  the  fact  that  I  have  anticipated  the  Professor  in 
the  description  of  some  of  the  allied  species.  —  E.  D.  Cope,  Jan* 
uary  Zlst,  1873. 

ANTHBOFOLOQY. 

Are  They  Twisting  Stones? — Associated  with  the  various 
forms  of  stone  implements  and  weapons  found  upon  the  surface  of 
the  fields  in  New  Jersey  are  certain  flat,  quadrangular  plates  of 
stone  of  varying  density,  having  one,  two  or  more  holes  drilled 
through  them.  The  outlines  of  these  stone  plates  vary  consider- 
ably, as  may  be  seen  by  the  reference  to  the  drawings  of  seventeen 
specimens  given  by  Squier  and  Davis,  in  "  Ancient  Monuments  of 
the  Mississippi  Valley,"  p.  237,  Fig.  136  ;  and  the  position  of  the 
holes  will  also  be  seen  to  vary  to  a  considerable  extent.  Of  the 
two-holed  specimens  found  by  the  writer,  in  the  neighborhood  of 
Trenton,  N.  J.,  the  majority  are  about  six  inches  in  length  by  one 
and  one-half  inches  in  breadth ;  and  the  perforations  are  in  most 
instances  about  an  inch  from  either  end.  Such  specimens  as 
these  are  by  many  archseologists  considered  'Hwisting  stones/' 
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or  '*  for  condensing  the  raw  hide  or  sinews  ased  as  bowstrings." 
We  have,  however,  looked  upon  them  as  "  breast  plates  ; "  using 
that  term  not  to  designate  a  protective  covering,  but  as  an  orna- 
ment that  was  suspended  by  a  cord  so  as  to  rest  upon  the  breast ; 
or  by  the  perforations,  sewed  or  fastened  securely  to  the  skin 
mantle  of  the  red  man. 

We  have  considered  this  to  be  the  casb,  because  in  the  "  sur- 
face"  burials — that  is,  graves  originally  on  the  surface,  and  now 
but  little  beneath  it — which  we  have  frequently  discovered,  we 
have  found  these  perforated  stones,  of  various  shapes,  lying  upon 
the  strip  of  black  mould  which  once  was  a  human  body,  always  in 
such  a  position  as  to  show  that,  whatever  the  object's  use,  it  was 
placed  upon  the  breast  of  the  dead  man,  when  the  burial  took 
place,  or  was  one  of  the  ornaments  about  him  during  life,  and  so 
was  buried  with  him ;  and  it  seems  strange,  that  if  such  a  stone 
had  been  used  solely  as  a  "twister,"  that  it  should  be  placed 
upon  the  breast,  instead  of  at  the  feet  where  the  domestic  imple- 
ments are  found,  or  at  the  right  side,  where  we  find  the  arrow- 
heads, an  axe  or  two,  spears,  knives  and  lanceheads. 

Very  many  of  these  perforated  stone  relics,  too,  have  but  a 
single  hole  drilled  through  them,  and  being  of  such  small  size, 
and  variously  outlined,  it  is  po  stretch  of  the  imagination  to  set 
them  down  as  ornaments  for  suspension  from  the  nose  and  ears. 
These  single-holed  specimens  run  into  the  others,  as  it  were,  just 
as  the  spear  and  lancehead  are  but  large  arrowpoints.  Again, 
there  are  other  specimens  of  this  class  of  relics,  which  have  more 
than  two  holes,  sometimes  as  many  as  seven ;  as  though  the  stone 
had  been  drilled  again,  when  coming  into  the  possession  of  another. 
At  the  ends  of  these  many-holed  specimens  particularly,  there  is 
often  found  a  series  of  well-cut  notches,  top  small  and  closely  set 
for  any  special  use ;  but  it  seems  to  us  very  suggestive  of  a 
record  that  the  owner  of  the  stone -has  kept;  and  if  so,  the  use 
of  the  stone  as  an  ornament,  worn  at  the  breast,  becomes  the  more 
probable,  the  specimen  having  additional  value  given  it  by  the 
record,  if  such  it  was,  that  is  engi'aved  upon  its  margin. 

Mr.  Evans,  in  his  work,  "Ancient  Stone  Implements  of  Great 
Britain,"  figures,  on  pages  380-1,  specimens  allied  to  those  we  have 
described,  but  having  the  holes  drilled  in  pairs,  at  each  end.  They 
differ  further  from  the  American  forms,  by  being  usually  "round 
on  one  face  and  hollow  on  the  other ;"  while  as  a  rule,  at  least  in 
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New  Jersey,  they  are  flat  upon  each  side,  with  more  or  less  bevel- 
ling of  the  edges. 

With  reference  to  the  use  of  these  plates,  Mr.  Evans  quotes 
Rev.  Canon  Ingram,  as  suggesting  ^'  that  these  British  plates  were 
bracers  or  guards,  to  protect  the  left  arm  of  the  wearer  against 
the  blow  of  the  string  in  shooting  with  the  bow."  Had  this  been 
one  of  the  uses  to  which  some  of  the  Am^can  forms  had  been 
put,  would  it  not  have  been  retained  by  the  Indians  until  now  ? 
And  docs  any  tribe  of  our  aborigines  use  such  a  guard  when  hunt- 
ing or  fighting  with  the  bow  ?  There  seems  to  be  much  reason, 
indeed,  to  believe  that  these  plates  were  '^  bracers,"  in  England, 
and  it  may  be  that  many  of  the  American  forms  were  used  in 
twisting  cord  and  in  condensing  sinew ;  but  as  we  have  found  so 
many  in  graves,  in  the  position  we  have  described,  we  cannot  but 
think  that  the  vast  majority  were  merely  for  ornamental  purposes. 
—  Charles  C.  Abbott,  M.D. 

Collections  op  Swiss  Lacustrine  Relics.  —  The  present  notice 
is  written  for  the  benefit  of  gentlemen  interested  in  prehistoric 
archaeology,  who  may  be  desirous  of  acquiring  a  collection  of  relics 
from  the  ancient  lake-dwellings  of  Switzerland.  I  obtained  myself 
a  pretty  good  series  of  those  objects  through  Mr.  Jacob  Mcsai- 
kominer,  the  well  known  owner  and  explorer  of  the  celebrated  pile- 
work  of  Rohenhausen,  on  the  shore  of  Lake  Pfaffikon,  Canton  of 
Ziirich.  This  lake  formerly  extended  farther  inland,  and  the  site 
of  the  lake- village  is  at  present  occupied  by  a  formation  of  peat, 
containing  a  great  variety  of  relics  which  illustrate  the  curious 
phase  of  existence  of  those  lake-<l welling  people.  Among  the 
objects  in  my  collection  I  will  mention  stag's  horn  in  a  natural  or 
worked  state,  frequently  made  into  sockets  for  holding  hatchets ; 
bone  awls  and  chisel-like  instruments  ;  saws,  cutting  implements, 
scrapers,  arrow  and  spearheads  of  flint ;  stone  axes  and  chisels, 
crushing-stones,  whetstones ;  pieces  exhibiting  the  method  em- 
ploy e<l  in  sawing  and  splitting  stone  for  making  axes,  etc. ;  pottery, 
plain  and  ornamented,  in  fragments  and  in  the  shape  of  complete 
vessels ;  articles  of  wood,  such  as  floaters  for  nets,  twirling-sticks, 
etc.  Of  particular  interest  are  the  specimens  of  cloth,  woven  from 
flax,  and  perfectly  preserved,  owing  to  the  carbonized  state  in 
which  they  occur.  In  the  same  condition  are  the  numerous  vege- 
table remains  found  in  the  peat  ai*ound  the  piles.    The  most  im- 
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portant,  of  course,  are  those  that  served  as  food;  for  instance, 
ears  of  wheat  and  barley,  and  agglomerations  or  lumps  of  grains 
of  these  cereals.  Millet  was  likewise  found,  but  no  rye.  Even 
pieces  of  wheat-bread,  in  which  the  grains  can  be  plainly  seen, 
have  been  preserved.  There  are  small  apples  cut  in  halves,  hazel- 
nuts, beechnuts,  raspberry-seeds,  stones  of  the  wild  plum,  and 
other  eatable  productions  of  the  vegetable  kingdom.  Flax  some- 
times occurs  in  fibres  already  prepared  for  spinning. 

The  fauna  of  that  period  is  represented  by  a  great  number  of 
animals,  the  osseous  remains  of  which  Mr.  Messikommer  obtains 
in  large  quantities  from  the  peat.  Some  of  these  animals  dififer 
firom  tiie  species  now  existing.  The  bones  found  at  Robenhausen 
are  always  examined  and  classified  by  Professor  Riitimeyer,  one  of 
the  best  osteologists  of  our  time.  The  pile-work  in  question  be- 
longs to  that  remote  period  in  which  the  use  of  metals  was  not  yet 
known,  and  articles  of  bronze,  therefore,  are  not  found  at  this 
place.  Mr.  Messikommer,  however,  is  in  constant  communication 
with  the  archaeologists  of  Switzerland,  and  is  thus  enabled  to 
procure  by  exchange  the  objects  of  bronze  occurring  in  the  Pala- 
fittes  of  later  periods.  He  informed  me  some  time  ago  that  he  is 
now  prepared  to  furnish  the  typical  objects  of  bronze,  such  as  aiTOW 
and  spearheads,  knives,  sickles,  fish-hooks,  ornaments,  etc.  His 
prices,  of  course,  vary  according  to  the  character  and  condition  of  . 
the  specimens ;  but  I  can  state  from  personal  experience  that  they 
are  low,  considering  the  great  labor  and  time  it  requires  to  obtain 
these  remarkable  tokens  of  the  past.  Mr.  Messikommer  is  a 
gentleman  of  well  established  character,  and  the  objects  ofiered  by 
him  may  be  relied  upon  as  being  perfectly  genuine.  I  will  with 
pleasure  give  more  detailed  information  to  collectors  who  wish  to 
enter  into  communication  with  Mr.  Messikommer. —  Charles  Rau, 
New  York,  February^  1873. 

MICROSCOPY. 

Sections  of  the  Organs  of  Hearing.  —  The  following  hints, 
abstracted  from  the  papers  of  Mr.  H.  N.  Moseley  and  Dr.  U.  Prit- 
chard  in  the  *'  Quarterly  Journal  of  Microscopical  Science,"  will 
be  of  use  to  beginners,  not  only  in  preparing  the  organ  referred 
to,  but  in  dealing  with  many  cases  involving  some  of  the  same 
difiScnlties.  A  guinea-pig  is  the  most  desirable  subject,  though 
the  cat,  dog,  rabbit,  rat,  or  other  animals  may  be  used.     The  ani- 
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mal  is  killed,  the  head  removed,  the  lower  Jaw  disarticulated,  and 
the  two  tympanic  ballsB  exposed.  One  of  these  is  opened  and  the 
cochlea,  projecting  into  its  cavity,  removed  and  immersed  in  a  half 
per  cent,  solution  of  chromic  acid  in  water.  The  acid  should  be 
changed  twice  a  week,  and  in  about  two  weeks  the  soft  tissues  will 
be  sufficiently  hardened,  and  the  bony  parts  may  be  softened 
enough  for  slicing  with  a  razor.  If  not,  one  two-hundredth  part 
of  nitric  or  muriatic  acid  is  to  be  added  to  the  solution,  and  in 
fW>m  one  day  to  three  weeks,  according  to  the  hardness  of  the  bone, 
the  sections  can  be  made.  To  support  the  internal  parts  while 
cutting,  the  cavity  must  be  filled  up.  For  this  purpose  inject  the 
cavity  with  a  hot  solution  of  gelatine ;  or  immerse  it  in  a  mixture 
of  wax  and  cocoa  butter  melted  together,  and  exhaust  the  air 
under  a  receiver  of  an  air  pump  so  that  the  melted  wax  can  run 
in ;  or  soak  it,  for  an  hour  or  two,  in  a  thick  solution  of  gum  ara- 
bic  contained  in  a  paper  bag,  and  then  put  the  bag  in  absolute  al- 
cohol for  a  day  or  two  when  the  water  will  be  sufficiently  extracted 
to  leave  the  gum  in  a  tough  state  (methylated  spirit  may  be  substi- 
tuted for  the  absolute  alcohol).  The  whole  organ  thus  prepared  is 
to  be  imbedded  in  the  mixture  of  wax  and  cocoa  butter, — or  wax 
and  sweet  oil, — or  lard  one  part,  spermaceti  two  parts,  and  paraf- 
fine  five  parts,  melted  together  over  a  water  bath, — and  sections 
cut  with  a  very  sharp  razor.  The  sections  arc  to  be  floated  off, 
stained  with  carmine,  and  mounted  in  glycerine  or  in  acetate  of 
potash  (acetate  of  potash  two  ounces,  hot  water  one  ounce,  dis- 
solve and  cool ;  add  spirits  of  camphor  thirty  drops,  and  filter)  ; 
or  transferred  through  water,  absolute  alcohol,  and  oil  of  cloves  to 
dammar  varnish  or  Canada  balsam. 

Probable  Nature  of  the  Nerve  Current. — Dr.  L.  S.  Beale 
discusses  this  question  in  the  '^  Monthly  Microscopical  Journal," 
and  furnishes  some  very  interesting  speculations  which  are  es- 
pecially valuable  from  the  author's  eminent  familiarity  with  the 
subject. 

The  active  part  of  the  nerve  fibre  distnbuted  to  the  peripheral 
organ  which  receives  the  impressions  is  described  as  consisting 
invariably  of  a  pale,  very  transparent,  faintly  granular,  but  in  the 
natural  state  perfectly  invisible  cord.  Between  this  and  the  cen- 
tral origin,  in  man  and  the  higher  animals,  inter\'enes  a  more  or 
less  extended  system  of  nerve  cords  through  which  impressions 
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pftss  with  great  rapidity.  The  part  of  these  nerve  cords  capable 
of  transmitting  nervous  impressions  is  generally  conceded  to  be 
the  axis  cylinder,  a  thin,  thread-like  cord  of  extremely  simple 
Btmctnre,  never  resembling  the  terminal  network,  and  always  sur- 
rounded by  the  medullary  sheath,  a  white,  fatty,  albuminous  sub- 
stance of  at  least  ten  times  its  diameter,  which  seems  calculated 
to  insulate  and  protect  it.  This  medullary  sheath,  or  white  sub- 
stance of  Schwann,  is  also  little  permeable  to  aqueous  or  albumi- 
nous solutions,  and  would  preserve  a  uniform  degree  of  moisture 
in  the  axis  cylinder.  The  axis  cylinder  seems  almost  like  an 
elongated  band  of  white  fibrous  tissue.  But  little  structural  pecu- 
liarity has  been  demonstrated  in  it,  and  it  is  probably  most  re- 
markable for  the  perfect  continuity  of  its  parallel  strata.  The 
author  believes  that  whatever  changes  take  place  in  it  might  occur 
in  other  forms  of  tissue ;  indeed  that  such  changes  do  occur  in  all 
tissues,  but  that  only  here  are  they  so  insulated  that  their  varia- 
tions become  evident.  If  the  axis  cylinder  could  be  replaced  by 
a  long  filament  of  ordinary  fibrous  tissue,  he  would  feel  almost 
justified  in  expecting  the  nerve  current  to  be  as  well  conducted  as 
by  the  axis  cylinder  itself. 

That  the  nerve  current  is  some  unknown  form  of  energy,  dif- 
ferent from  heat,  electricity,  etc.,  but  correlated  with  them,  is  men- 
tioned as  the  prevalent  belief  of  physiologists.  It  is  deemed 
unphilosophical  to  explain  phenomena  by  some  conjectural  force 
ratiier  than  by  those  we  know  something  about ;  and  the  excellent 
opportunity  for  the  author's  favorite  tilt  at  the  physicists  is  taken 
advantage  of  with  undisguised  enthusiasm. 

The  chemical  theory  of  the  nerve  current  is  still  less  admissible. 
The  axis  cylinder  is  a  firm,  tough,  fibrous-like  band,  evidently  of 
slow  growth,  little  prone  to  rapid  change,  and  only  in  imagination 
capable  of  rapid  disintegration  and  reconstruction.  Its  action 
cannot  be  performed  by  chemical  decomposition  of  its  particles, 
especially  as  it  is  surrounded  by  ten  times  its  thickness  of  myelin 
(medullary  sheath)  one  of  the  least  permeable  substances  in  the 
body,  and  one  of  the  least  suitable  media  through  which  to  take 
up  new  material  or  get  rid  of  products  of  decay. 

The  vibratory  theory  is  equally  inconsistent  with  the  structure 
of  the  axis  cylinder,  which  is  not  well  calculated  to  propagate 
motor  impulses  and  which  varies  greatly  in  different  parts  of  its 
course.    The  thickness  of  the  medullary  sheath,  and  its  greater 
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development  where  nerves  ran  parallel  to  one  another  are  men- 
tioned by  the  author  as  incompatible  with  this  theory ;  though  it 
is  not  inconceivable  that  such  insulation  should  be  as  essential 
to  other  vibrations  as  to  electrical  movements. 

That  nerve  fibre  is  a  peculiarly  \ital  form  of  tissue,  pervaded 
by  some  exceptional  form  of  force  nowhere  else  present,  seems  en- 
tirely to  want  confirmation. 

That  the  nerve  current  is  ordinary  electricity,  transmitted  through 
the  beautifully  insulated  axis  cylinder,  though  not  proved,  is  con- 
sidered more  than  probable,  notwithstanding  the  somewhat  incon- 
gruous result  obtained  by  rough  experiments,  such  as  transmitting 
more  powerful  currents  through  mutilated  nerves,  or  through 
nerves  and  other  tissues  after  the  post  mortem  changes,  or  at  a 
rate  slower  than  through  copper  wire,  no  allowance  being  made  for 
the  less  perfect  conducting  power  of  a  moist  fibrous  cord.  No  one 
has  disproved  the  electrical  character  of  the  nerve  current,  while 
such  character  is  strongly  supported  by  a  multitude  of  well  deter- 
mined facts,  especially  those  connected  with  the  electrical  organs 
of  some  of  the  lower  animals,  where  electricity  is  set  free  in  special 
organs  rich  in  nerves  but  not  essentially  different  from  other  nen'e 
organs. 

.  How  the  course  of  the  electrical  current  is  directed  and  varied, 
and  how  subjected  to  the  control  of  the  will,  are  independent 
questions  not  yet  answered. 

Insects'  Feet  as  Carriers  of  Dirt.  —  Prof.  W.  Kletzinsky, 
of  Vienna,  has  detected  with  the  microscope  an  abundance  of  for- 
eign particles  in  pure  glycerine  into  which  flies  had  stepped  and 
from  which  they  had  succeeded  in  freeing  themselves  ;  thus  vindi- 
cating the  belief  that  flies  may  become  carriers  of  contagious 
diseases. 

Circulation  in  Insects.  —  Mr.  R.  King  read  an  interesting 
paper  on  this  subject  at  the  Dubuque  meeting  of  the  American 
Association.  By  a  microscopical  study  of  insects  during  periods 
of  dormancy  or  hibernation,  some  forms  of  larvae,  especially, 
being  so  transparent  that  the  microscope  gains  a  perfect  view  of 
their  internal  organs  without  interfering  with  them,  he  is  satisfied 
that  there  is  no  circulation  while  the  iusect  is  at  absolute  rest,  and 
that  the  ordinary  circulation  in  insects  is  entirely'  the  result  of  the 
voluntary  muscular  activity  of  the  creatures. 
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The  White  Blood-corpuscles  a  connecting  link.  —  The 
"  closing  address  "  before  the  Oldham  Microscopical  Society,  by 
its  retiring  President,  Mr.  James  Nield,  alludes  to  the  white  cor- 
puscles of  human  blood,  their  chemical  composition,  their  ever 
changing  form,  their  use  in  the  economy  of  the  body,  and  their 
nearly  complete  identity  in  form  and  chemical  composition  with 
the  corresponding  corpuscles  in  the  blood  of  all  the  other  verte- 
brate animals.  He  admits  the  conviction  that  these  peculiar 
bodies  are  links  connecting  the  humble  rhizopods  with  the  highest 
animals,  in  the  former  case  floating  in  water  and  in  the  latter  drifb- 
ing  in  the  plasma  of  the  blood.  He  considers  the  naked  ameeba 
and  the  sarcode  of  the  foraminiferous  shell  only  free  members  of 
a  family  which  are  aggregated  and  communistic  in  the  higher  creat- 
ures fiom  the  sponge  to  man. 

Markings  of  Battledoor  Scales.  —  Mr.  T.  W.  Wonfer  as- 
sured the  Brighton  and  Sussex  Natural  History  Society  that  while 
examining  these  scales  with  reference  to  Dr.  Anthony's  idea  that 
the  markings  were  tubercles  on  the  ritffe,  he  succeeded  in  obtaining 
a  view  of  some  scales  standing  on  edge,  in  which  cases  he  could 
see  the  tubercles  standing  out  distinctly  from  the  ribs.  The  scales 
should  be  examined  from  freshly  killed  insects,  as  they  tend  to 
become  flattened  in  drying. 

Structure  of  Infusoria.  —  Prof.  Edward  Van  Beneden  ques- 
tions the  pleuricellular  nature  of  the  Infusoria.  The  belief  that 
they  were  unicellular  beings  was  generally  abandoned  as  soon  as 
their  complex  nature  became  known ;  but  he  has  found  the  Gre- 
garinse,  monocellular  organisms,  to  attain  a  high  degree  of  com- 
plication, and  he  conceives  that  the  same  may  be  true  of  the 
Infusoria. 

The  Goniometer  Stage.  —  The  glass  sliding-stage,  moving 
upon  a  circular  plate  having  concentric  and  graduated  rotation, 
has  become,  and  is  still  more  becoming,  so  important  a  contrivance 
in  microscopy  that  its  origin  is  a  question  of  some  importance. 
This  stage  seems  to  be  known  in  Europe  as  Nachet's  invention, 
and  it  was  doubtless  from  his  new  style  of  Students'  Microscope 
that  it  was  adopted  by  the  London  makers.  Mr.  Joseph  Zent- 
mayer  of  Philadelphia,  who  had  made  the  plain  glass  stage  long 
before  that  time,  constructed  in  the  spring  of  1859,  for  a  Mr. 
Rosevelt  of  New  Fork,  a  revolving  glass  stage  which  would  be 
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minutely  and  quite  accurately  represented  by  Dr.  Carpenter's  de- 
scription (The  Microscope,  London,  1868,  pp.  68  and  69).  He 
continued  to  make  these  stages,  and  in  the  year  1864  famished 
one  to  Prof.  Edwin  Emerson,  then  of  Paris,  who  took  p^B  to 
show  the  American  stand  to  those  interested  in  microscopes  and 
especially  to  the  makers.  In  October  of  the  same  year  Mr.  (now 
Dr.)  W.  W.  Keen  of  Philadelphia  exhibited  one  of  these  standSi 
with  a  similar  stage,  to  Nachet,  and  the  following  spring  placed  it 
in  his  hands  for  safe  packing  for  return  to  this  country.  These 
goniometer  stages  were  certainly  substantially  the  same  as  those 
now  made,  and  were  probably  equal  to  any  of  the  latter  in  deli- 
cacy of  adjustment  and  finish ;  and  it  would  seem  that  the  publici- 
ty then  given  to  them  should  guarantee  to  their  maker  the  credit 
for  their  invention,  unless  some  other  person  should  claim  to  have 
arranged,  and  in  some  way  published,  an  identical  contrivance  at 
an  earlier  date. 

If  OTES. 

In  the  construction  of  new  cases  for  the  birds  in  the  museum  of 
the  Boston  Society  of  Natural  History,  we  learn  from  the  report 
of  the  custodian,  Prof.  Hyatt,  '^tbat  extraordinary  precautions 
were  taken  in  order  to  render  these  cases  absolutely  insect-tight. 
The  lumber  was  very  carefully  selected  and  kept  heated  while  the 
work  was  going  on,  all  joints  were  tongued,  grooved  and  glued. 
The  tops,  bottoms  and  sides,  were  built  into  the  plastering,  the 
sashes  grooved  and  tongued  and  locked  by  wedge-shaped  bolts. 
The  latter  were  invented  in  order  to  draw  the  sashes  up  tightly 
and  firmly  against  the  tongues  at  the  top  and  bottom,  and  com- 
pletely close  the  fronts  of  each  case.  Morse's  patent  brackets 
were  used  to  suspend  the  shelving,  which  hangs  upon  the  wall,  and 
has  no  connection  with  the  fronts.  The  success  of  these  precau- 
tions is  shown  by  the  air-tight  condition  of  the  cases.  By  sud- 
denly opening  or  closing  a  sash,  one  could  readily  crush  in,  or 
burst  out,  the  neighboring  glass  panes.  The  resistance  of  the  air 
is  so  great  that  it  has  to  be  overcome  by  a  steady  slow  pressure 
as  if  one  was  working  the  handle  of  a  piston.  With  the  excep- 
tion of  the  method  of  bolting,  and  some  other  details,  this  plan  is 
similar  to  that  which  has  been  successfully  adopted  by  the  Smith- 
sonian Institution  for  the  preservation  of  their  valuable  collection 
of  birds,  and  was  recommended  to  us  by  Professor  Baird. 
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'^  The  entire  collection  of  Coleoptcra  has  been  placed  in  insect- 
proof  boxes  by  Mr.  Sprague,  and  he  has  begun  to  secure  the 
Harris  collection  in  a  similar  manner.  I  desire,  however,  to  call 
the  attention  of  the  society  to  the  boxes  upon  the  table.  These 
are  experiments  upon  the  methods  of  mounting  and  illustrating 
the  typical  collection  of  insects,  and  will  probably  be  adopted 
throughout  that  department.  The  difficulties  that  were  overcome, 
and  amount  of  study  and  labor  expended  by  Mr.  Sprague  in 
making  these  pattern  boxes,  can  only  bo  rightly  appreciated  by 
those  who  have  watched  their  progress.  One  of  them  exhibits  the 
ventral  and  dorsal  aspects  of  a  large  beetle,  showing  all  the  parts 
appropriately  named.  This  is  to  be  the  type  of  the  order.  The 
other  boxes  contain  the  types  of  several  genera  and  two  families. 
The  enlarged  outlines  of  these  small  insects  are  given  from  the 
dorsal  and  ventral  sides,  accompanied  by  specimens  having  a 
Bimilar  position.  On  the  right  hand  side  of  the  box  in  each  case 
are  the  characteristic  parts,  likewise  greatly  enlarged,  so  as  to  be 
readily  seen,  but  each  figure  accompanied  by  its  corresponding  dis- 
section. The  characteristics  of  the  family  and  genus  are  written 
opposite,  so  that  the  Adsitor  sees  at  one  glance  the  animal,  its  parts, 
and  the  family  and  generic  characteristics.  The  outlines  are  drawn 
with  the  camera  lucida,  and  corrected  by  the  most  careful  study, 
so  that  they  are  as  accurate  as  it  is  possible  to  make  them." 

Prof.  Shaler  of  Harvard  College  at  the  last  meeting  of  the 
American  Educational  Association  followed  with  an  address  upon 
"  The  Method  of  Teaching  Natural  History."  This,  he  said,  as 
practised  by  him,  embodied  the  same  leading  principles  as  had 
just  been  suggested  by  Prof.  Pickering,  the  aim  being  to  give  the 
student  a  practical  quite  as  much  as  a  theoretical  knowledge  of  the 
science.  No  text-book  served  as  the  basis  of  teaching,  as  it  was 
quite  insufficient  for  thorough  instruction.  A  student  in  the  first 
course  is  directed  as  his  first  lesson  to  go  forth  into  nature  and 
catch  some  kind  of  a  living  -creature  for  study.  It  was  no  matter 
what  he  caught,  whether  a  fiy,  a  bird  or  a  serpent.  Having  made 
a  capture,  the  student  is  told  to  observe  the  creature  and  note 
down  his  observations.  No  matter  what  he  observes,  nothing  can 
be  too  trivial,  the  point  being  to  teach  him  to  use  his  eyes.  His 
notes  are  reviewed  by  the  teacher,  and  appropriate  comment  and 
suggestion  made  with  regard  to  fbrther  inquiry.    It  was  a  trait  of 
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human  nature  that  the  study  of  dead  things  is  at  first  repugnant  to 
us.  Living  tilings  are  always  interesting.  Tiie  student  accord- 
ingly begins  with  these,  and  this  experience  has  almost  invariably 
the  eiiect  to  awaken  his  genuine  interest  or  enthusiasm  in  the 
phenomena  of  nature.  Tiiis  is  the  second  point  gained.  With 
tliis  his  attention  can  be  fastened  upon  dead  specimens,  and  the 
laws  of  organization  as  ascertained  through  these  can  be  taught. 
Following  upon  this  the  practice  was  to  take  up  some  one  of  the 
great  sequences  of  nature  as  observable  in  the  animal  kingdom ; 
such  as  is  given  by  the  series  of  tlie  actinoid  polypes.  The  highest 
class  had  during  the  past  year  gone  through  with  a  course  holding 
up  to  view  what  is  known  u^ion  the  most  pressing  question  of  the 
times,  namely,  the  origin  of  the  human  species.  Tlie  essential 
features  of  this  metho<l  was  first  brought  into  use  in  this  country 
by  Agassiz,  the  only  changes  being  such  as  were  required  to  make 
it  applicable  to  large  numbers  of  students  and  to  extend  it  to  a 
course  of  several  years  of  required  work  in  the  university. 

The  London  "Journal  of  Botany"  for  January  contains  an 
interesting  biographical  sketch  of  Friedrich  Welwitsch,  the  emi- 
nent botanist  and  discoverer  of  the  singular  plant  which  bears  his 
name.  He  was  born  in  Germany  in  1807,  but  spent  a  portion  of 
his  life  in  the  employment  of  the  Portuguese  government  as  su- 
perintendent of  various  gardens,  while  he  paid  much  attention  to 
the  fungi  and  algae,  especially  of  Portugal.  But  his  chief  work 
was  in  elaborating  the  immense  collections  of  plants  made  in  the 
interior  of  Africa  during  a  series  of  journeys  which  lasted  seven 
years.  "It  was  during  his  residence  at  Sange  that  Dr.  Welwitsch 
made  the  acquaintance  of  Dr.  Livingstone,  then  (October,  1854) 
on  his  way  to  Loanda,  having  travelled  the  whole  distance  from 
Cape  Town.  The  two  travellers  lived  together  for  some  time,  and 
the  meeting  had  the  effect  of  determining  Dr.  Welwitsch  on  re- 
linquishing an  idea  he  had  previously  entertained  of  endeavoring 
to  make  his  way  across  the  continent  to  the  Portuguese  posses- 
sions on  the  east  coast  —  a  task  which,  as  is  well  known,  Living- 
stone successftilly  accomplished  during  the  two  following  years." 
As  the  result  of  these  difficult  and  dangerous  journeys  he  formed 
the  best  and  most  extensive  herbarium  ever  collected  in  tropical 
Africa.  He  was  the  author  of  several  botanical  papers  of  a  high 
order  of  merit. 
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Mr.  W.  H.  Seaman  of  Washington  sends  us  the  following  note : 
^^  I  send  you  by  mail  a  small  tin  box  containing  minerals,  which 
are  specimens  of  an  incrustation,  forming  on  parts  of  the  northern 
fSace  of  the  Washington  monument  in  this  city.  It  is  about  two 
hundred  feet  high,  unfinished,  and  the  top  protected  by  an  im- 
perfect shed  of  boards.  The  walls  are  gneiss  faced  with  marble, 
and  this  curious  stalagmite,  for  such  it  really  is,  appears  to  be 
formed  by  the  water  percolating  from  the  top  of  the  wall  through 
the  Joints,  and  dissolving  a  part  of  the  mortar  which  is  deposited 
upon  its  outer  surface.  The  deposits  always  commence  at  a  joint 
and  widen  as  they  descend  like  the  letter  A,  covering  sometimes 
several  square  feet,  usually  firmly  attached  to  the  marble.  The 
edifice  has  been  built  about  twenty  years.  Mr.  Clark,  architect  of 
the  Capitol,  states  that  a  similar  incrustation  forms  on  the  inside 
of  the  arches,  under  the  capitol  steps,  but  it  is  scraped  otf  every 
year."  It  is  certainly  interesting  as  an  example  of  natural  de- 
posit under  artificial  conditions. 

We  are  glad  to  inform  our  readers  that  the  tax  on  alcohol,  so 
grievous  to  museums,  is  to  be  removed  when  used  for  scientific 
purposes.  According  to  the  Boston  "Jounial"  Prof.  Agassiz's 
bill,  as  it  113  called,  to  remit  the  excise  duties  on  alcohol  used  for 
scientific  purposes,  which  was  passed  by  the  House  on  the  23d, 
was  passed  February  12th  by  the  Senate,  and  will  soon  become  a 
law.  The  bill  provides  that  the  alcohol  can  be  withdrawn  from 
bond  by  the  Presidents  or  Curators  of  scientific  institutions  or 
colleges,  for  the  sole  and  exclusive  purpose  of  preserving  speci- 
mens of  anatomy,  physiology  or  of  natural  history,  or  for  use  in 
any  chemical  laboratory  of  such  institutions ;  and  if  any  alcohol 
thus  obtained  shall  be  used  for  any  other  purposes  than  those 
specified,  then  the  oflficers  of  the  institution  or  their  sureties  shall 
pay  the  tax  on  the  whole  amount  withdrawn  from  bond,  together 
with  a  like  amount  as  a  penalty  in  addition  thereto. 

We  regret  to  announce  the  death  of  Prof.  F.  B.  Maury,  the 
author  of  the  "Physical  Geography  of  the  Sea"  and  of  ''Sailing 

Directions"  for  seamen. 

• 

The  Government  has  appropriated  $75,000  for  the  continuance 
next  year  of  Prof.  Hayden's  geological  survey  of  the  public  lands, 
and  810,000  for  the  completion  of  the  reports  of  Mr.  Powell's 
expedition. 


192  ANSWERS  TO  CORRESPONDENTS.  —  BOOKS  RECEIVED. 


»» 


Dr.  O.  Nordsted  describes  in  the  sixth  part  of  the  "  Ofversigt 
of  the  Stockholm  Academy  of  Sciences  for  1872  the  DesmidiacesB 
collected  by  the  Swedish  expeditions  in  ]  8G8  and  1870  to  Spits- 
bergen and  Bear  Island.  Fifty  species  are  enumerated,  nine  being 
described  as  new,  and  carefully  figured. —  Journal  of  Botany. 
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M.  R.  S.,  Canandaigrua,  N.  Y.  —  The  birds  rcfcrre<l  to  by  yon  are,  as  yon  supposed, 
the  bQow  bunting  iPUctophnne$  nivtUU).  nnd  tlie  8now  biril  {Junco  hyemnlit).  Their 
habitat  i»  given  in  Coue«'  '*Key  to  North  American  Birds,**  and  their  habits  are  quite 
fUlly  described  in  the  worku  of  Wilson,  Audubon  and  Nuttall.  —  J.  A.  A. 
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Bidrag  till  Ofversigt  e^f  $veriget  ichthyologi»ka  Ifterafur,     Akademitk  Afhandlung  $om  iMd 
vidtberoinda  filoio/uka  faknlteten*  i   CpMla  tilhtand  /or  Filotofiika   Oradens  erhaUende  till 
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TuE  question,  which  is  the  mother  of  the  chicken,  the  hen  that 
laid  the  egg,  or  the  hen  that  hatched  it,  would  have  no  place  in 
casuistry  if  all  hens  produced  their  chickens  ready  made.  And 
there  is  a  great  deal  of  difference  between  tlie  fly  that  lays  simple 
eggs,  and  the  one  that  brings  forth  living  grubs.  Thus  it  was, 
that  what  we  beheld  on  the  15th  day  of  June  had  for  us  all  the 
novelty  of  a  new  sensation.  The  day  was  very  warm,  and  I  was 
about  leaving  my  study,  when  my  attention  was  drawn  to  a  peculiar 
looking  fly  on  the  window.  As  it  was  quite  large,  it  occurred  to  me 
that  it  would  make  a  nice  morsel  for  the  tree  toad  in  the  fernery ; 
8o  the  intruder  was  captured,  and  I  was  about  presenting  the  prize 
to  my  pet  with  goggle  eyes,  but  an  open  countenance,  when  a  sud- 
den change  came  over  my  mind  ;  for  in  the  palm  of  my  hand  ap- 
peared what  I  took  for  eggs  of  an  elongate  form.  My  pocket  lens 
at  once  showed  me  that  these  were  not  eggs,  but  real,  live  mag- 
gots, each  about  .06  of  an  inch  in  length ;  and  there,  right  under 
my  own  eyes,  even  in  my  hand,  the  parent  fly  was  busily  depositing 
these  little  squirming  things.  The  fly  continued  emitting  the 
grubs,  almost  without  cessation,  in  numbers  varying  from  one  to 
three  at  a  time.  They  were  very  active,  twisting  themselves  into 
animated  knots,  each  containing  from  three  to  six  individuals. 
The  entire  number  of  grubs  emitted  was  sixty-one ;  althqugh  it 
may  possibly  have  been  more,  as  I  could  not  find  out  whether 

Entered,  aooordlng  to  Act  of  Congress,  In  the  year  1873,  bf  the  Fsabodt  Acadxmt  OF 
BcmrcB,'  in  tlie  Oflloe  of  the  Librarian  of  Congress  at  Washington. 
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any  hni)  been  lost  during  the  act  of  capture.  I  put  Ute  parent  fly 
anil  about  half  Ler  progeny  iuto  spirits.  They  were  quite  active  in 
tiie  Htrong  9.5  per  cent,  alcohol,  and  livetl  a  good  while,  altboagh 
tlie  fly  soon  died. 

Dr.  Packard  has  kindly  determined  the  species  Tor  us,  and  its 
systematic  name  is  Sarcophaga  camarla  Linn.  (Fig.  34).  Thoiigb 
ignorant  of  the  liabits  of  this  curious  fly,  I  resolvc<l  to  make  an  ef- 
fort to  raise  the  remaining  lonfc.  They  wei%  now  three  hours  old, 
and  the  little  things  were  becoming  less  active  because  of  the  de- 


siccating effect  of  the  hot  ntmospliere.  There  was  no  time  to  lose, 
so  I  took  a  flower-pot,  and  liHed  it  with  porous  or  sandy  earth, 
and  set  the  pot  in  a  saucer  with  siilliciL'iit  water  to  make  it  a  little 
moist.  Next  a  bit  of  fresh  kidney  fat  was  put  on  the  earth.  On 
this  flest  I  laid  the  tiny  grubs,  and  was  booh  gratified  with  seeing 
the  most  rigorous  of  them  instinctively  recede  into  the  folds  of  the 
fat,  and  thus  disappear.  A  glass  tumbler  was  next  put  over  all, 
and  the  arrangement  was  complete. 

Four  days'  absence  from  home,  and  no  observations.     The  larvai 
were  now^a  little  over  five  days  old  and,  with  the  exception  of  one. 
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had  all  entered  the  ground.  This  one,  which  lay  between  the  flesh 
and  the  earth,  was  the  straggler  of  the  company.  Perhaps  it  was 
weak,  as  it  was  making  ineffectual  efforts  to  follow  its  companions 
in  their  search  for  proper  places  for  their  pupa  sleep.  But  why 
should  it  be  weak?  It  certainly  was  as  large  —  it  seemed,  I 
thought,  even  larger  than  any  of  those  that  had  successflilly  retired. 
Pray,  you,  who  think  that  instinct  cannot  err,  are  there  not  larvae 
which  are  gluttons?  Or,  turning  to  the  man  of  facts,  do  larvae 
ever  overfeed  ?  Whatever  the  facts  may  be,  the  case  suggested 
parallel  instances,  wherein  bipedal  gourmands  had  found  it  difl3- 
cult  to  get  away  from  the  relics  of  the  feast,  although  all  else  were 
comfortably  off  to  their  dormitories. 

I  now  carefully  examined  the  earth  in  the  flower-pot,  and  found 
the  larvae  of  large  size  and  in  holes  reaching  nearly  to  the  bot- 
tom of  the  pot.     They  are  now  six  days  old,  and  have     y^   ^ 
left  the  flesh  just  half  a  day.     Measuring  one  of  these 
white  maggots  of  the  average  size,  its  length  in  fractions 
of  an  inch  was  .50  and  the  breadth  was  .25.     It  should 
be   remembered   that,  general  I3',  larvai  when   disturbed 
contract  their  dimensions.     The  same  larva  when  iu  mo- 
tion was  in  length  .85.     One  of  these  fully  grown  larvae 
(Fig.  35)  was  put  into  alcohol  of  ninety-five  proof.     It 
continued  quite  active  for  84  minutes,  and  sustained  life 
in  this  element  134  minutes,  all  of  which  time  it  was 
completely  immersed  in  the  fluid. 

June  22d. — The  larvae  have  taken  on  their  brown  pupa 
cases,  and  pretty  things  they  are,  of  a  cylindrical  form,  j^^^  ^^ 
with  an  erect  little  fringe  at  the  posterior  end,  something  *''*^'*''  *''^* 
like  the  crown  on  a  whortleberry  (Fig.  35).  There  are  still  three 
of  these  white  grubs  that  have  not  yet  taken  on  their  pupa  change. 
These,  though  rather  lively  when  disturbed,  like  other  indolent 
people,  must  be  regarded  as  laggards,  for  all  that,  and  so  were 
taken  out  and  devoted  to  experiment.  One  was  immersed  in  clear 
turpentine,  another  in  Fowler's  solution  of  arsenic,  and  the  third 
in  essence  of  peppermint  of  full  strength.  Kepeating  the  previous 
experiment  the  results  stand  thus  : 

A  fully  grown  larva  six  days  old  in  1)5  per  cent,  alcohol  was  quite 
active  for  84  minutes,  and  lived  134  minutes ;  of  the  fully  grown 
larvae  seven  days  old,  the  one  in  turpentine  spun  rapidly  in  the 
fluid,  and  motion  ceased  in  27  minutes ;  the  one  in  essence  of 
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peppennint  kept  up  motion  for  70  minutes ;  the  one  in  Fowler's 
solution  only  ceased  motion  at  the  end  of  53  minutes. 

In  the  light  of  such  facts,  what  reprobation  is  too  severe  npon 
the  useless  and  cruel  practice  of  drenching  horses  with  violent 
medicaments  for  the  bots  ?  The  ailment  thus  known  is  due  to  the 
presence  in  the  animal's  stomach  of  the  larvic  of  the  bot-fly  (OaB- 
tropIiUua  equi  Fabr.).  By  its  formidable  mouth-hooks  this  larva 
clings  to  th6  walls  of  the  stomach.  Now  it  must  be  evident  that 
by  such  methods  of  treatment,  either  to  kill  this  parasite,  or  detach 
it  firom  its  hold  would  require  medicines  in  such  quantity,  and  of 
such  power,  that  death  to  the  poor  animal  would  become  inevitable 
before  even  its  tormentors  had  been  materially  affected.  Scarcity 
of  specimens  limited  the  experiments.  I  had  meant  to  try  the 
effect  of  suffocation,  by  immersing  them  in  some  one  of  the  animal 
oils,  for  it  is  possible  that  herein  may  be  found  a  simple  remed}^ 
for  that  malady  in  horses.* 

July  6th. — The  glass  on  the  flower-pot  has  been  carelessly  dis- 
placed several  days.  I  noticed  certain  depressions  in  the  earth, 
such  as  are  made  when  little  holes  are  filled  up  by  the  crumbling 
of  their  sides.  The  sight  was  ominous.  Imagine  the  feelings 
which  prompted  me  to  exclaim  suspiciously,  ^*The  imagines  are 
gone."  Alas,  it  was  so  I  From  the  dryness  of  the  depressions, 
and  other  indications,  I  was  satisfied  that  the  perfect  flies  had 
taken  flight  on  the  Fourth  of  July — thus,  in  a  way  against  which 
•  no  despot  could  demur,  they  had  entered  on  their  freedom  on  Inde- 
pendence Day !  All  this  was  very  fine  ;  but  believing  that  patri- 
otism should  not  extend  to  flies,  the  whole  transaction  did  violence 
to  my  scientific  instincts.     In  chagrin  I  slowly  removed  the  earth 

*Loug  ago  my  attention  whh  calleil  to  the  tenacity  of  larval  life  when  exposed  to 
poisoud.  I  was  forced  by  the  clainin  of  Justice  to  take  pai-t  in  a  toxicologioal  exauima- 
tion  of  the  internal  organs  of  a  person  who  had  been  nine  montliH  burled.  Thcee  were 
put  in  a  large  glass  Jar,  an<l  the  Jar  filled  with  water.  It  was  sammer.  A  small  portion 
of  the  viscera  rose  above  the  fluid.  In  three  or  four  day.s,  I  noUced  the  presence  of 
a  great  number  of  large  white  larva*,  doubtlesf)  of  the  common  blow-fly.  We  obtained 
enough  bichloride  of  mercury,  to  estitbliFh  the  f^ct  that  tlie  woman  bad  died  by  taking 
a  very  large  quantity  of  this  terrible  poinon.  Nuturaiiots  know  how  well  this  drug 
will  preserve  animal  tissues.  And  in  this  case,  tlie  blood  in  the  capillary  vesficls  was 
of  a  briglit  color,  as  if  fresh.  And  despite  the  presence  of  so  mnch  poison,  the  larva 
grow.  Whether  they  would  change  to  flies,  I  cannot  say.  Another  case  is  that  of  the 
horse  of  a  fkiend,  which  was  injured  by  accidout  and  had  to  be  killed.  The  animal  was 
opened,  and  the  walls  of  the  stomach  were  found  to  be  covered  with  the  lanrw  of  the 
bot-fly.  A  piece  of  the  stomach  was  spread  on  a  board  in  the  sun.  Some  tunienUne 
was  poured  on  the  larvae,  with  but  little  effect,  as  not  one  was  detached,  when  it  was 
examined  an  hour  afterwards.  Some  whale  oil  was  then  poured  on  them.  They  let  go 
immediately,  and  soon  aU  died. 
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ftrom  the  pot.  There  were  the  little  coffins — eight  of  them,  and  all 
empty.  One  was  so  much  smaller  than  the  others,  that  I  con- 
eluded  it  must  have  contained  a  male.  Very  pretty  things  were 
these  little  cylindrical  cases  —  the  pupa  coverings.  (Fig.  34).  At 
the  thicker  end  a  tiny  lid  was  uplifted,  much  as  if  the  sawn-off 
end  of  a  cocoanut  should  serve  as  a  lid  to  the  shell,  and  should 
be  raised  to  let*  out  a  captive  bird. 

So  each  having  made  for  itself  a  little  coflEin  had  lain  therein 
just  thirteen  days.  ''  Thirteen  days,"  whispered  a  friend,  a  little 
superstitious  about  that  number.  "T/uV^een  days!  The  fault  of 
their  escape  is  not  yours  at  all.  It  is  a  clear  case  of  bad  luck." 
Well,  my  good  friend,  your  theory  is  charitable  at  the  least.  But 
in  my  humble  and  penitent  judgment,  it  does  not  condone  the 
blunder  which  at  the  auspicious  moment  allowed  the  prize  to  fly 
away.  Nature,  like  the  Oracle,  exacts  of  her  inquirers  watchHil 
attention. 
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BY   ROBERT   RIDGWAY. 


Having  familiarized  the  readers  of  the  Naturalist  to  some 
extent  with  the  general  character  and  appearance  of  the  prairies 
of  Southern  Illinois  in  our  article  on  "The  Woods  and  Prairies  of 
the  Upland  Portions,"  I  shall  now  give  an  account  of  an  ornitho- 
logical reconnoissance  of  Fox  Prairie,  in  Richland  county,  made 
in  the  summer  of  1871  As  this  reconnoissance  resulted  in  the 
discovery  of  several  species  of  birds  new  to  the  state,*  a  few  de- 
tails concerning  it  may  not  be  uninteresting  to  our  readers.  The 
field  of  our  observations  was  a  prairie  of  considerable  extent, 
Ijring  about  four  miles  to  the  westward  of  the  town  of  Olney, 
on  the  Ohio  and  Mississippi  Railroad,  and  is  merely  one  of  the 
numerous  arms  or  bays  of  the  Grand  Prairie  which  extend  east- 
ward into  the  forest  region  of  the  Wabash  valley. 

My  companions  and  I  arrived  at  it  a  little  before  noon,  and  saw 
before  us  the  usual  modern  prairie  prospect.  A  rolling  plain 
spread  away  from  us,  the  farther  side  bounded  by  the  border  of 
timber,  while  the  prairie  itself  was  treeless,  except  where  some 

♦  See  American  Xaturaust,  Vol.  VI,  July,  p.  430. 
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stream  was  followed  by  a  narrow  line  of  thickets  with  a  few  large 
trees  interspersed.  Around  us  were  the  tangled  thickets  which 
we  have  before  described,  while  the  small,  but  growing  trees 
which  sprang  up  among  them  gave  plain  evidence  of  the  gradual 
encroachment  of  the  woods  upon  the  original  prairie.  The  herds 
of  horses  and  cattle  which  dotted  the  gcntl}'  undulating  surface  of 
the  prairie,  and  an  occasional  neat  iVame  farmhouse,  with  its 
attendant  fields  and  orchard,  made  us  realize  that  we  were  yet 
within  the  bounds  of  comfortable  and  advanced  civilization.  Just 
before  us  the  prairie  was  intersected  by  a  ravine,  through  which 
ran  a  small  stream  whose  narrow  valley  was  filled  with  a  thicket 
of  varied  shrubberj-,  and  the  brook  itself  bordered  by  a  few  large- 
sized  trees,  which  were  chiefly  the  white  elm,  several  kinds  of 
oaks,  and  an  occasional  cotton  wood. 

The  day  was  a  delightful  one ;  the  skj'  without  a  cloud,  and, 
though  the  heat  ranged  above  80°,  the  fresh  prairie  breeze  tam- 
pered it  to  a  delightful  mildness.  As  we  rested  in  the  shade  of  a 
large  elm  tree  in  the  hollow,  and  reclined  on  the  cool  soft  sward, 
our  ears  were  delighted  by  such  a  chorus  of  bird-songs  as  we  have 
heard  nowhere  else.  Among  the  leafy  branches  overhead  the 
orioles  (Icterus  Baltimore)  whistled  their  mellow  flnte-llke  notes, 
and  the  little  greenlets  (  Vireosi/lvia  gilva  and  V.  oUvaced)  cheered 
us  with  a  softer  warble  or  richer  chant.  Tlie  birds  of  the  meadow- 
were  chanting  their  several  ditties  all  around  us  on  the  oi>en 
prairie,  while  the  frequent  soft  refreshing  prairie  breeze  wafted  to 
us  from  the  groves  the  songs  of  the  woodland  species. 

In  the  tangled  thickets  and  scrubby  jungle  near  the  border  of 
the  woods  the  finest  songsters  were  found.  There  the  mocking 
birds  {Mi inns  jy^Ji/fflottus)  fairly  filled  the  air  with  their  rich  med- 
ley of  inexhaustibly  varied  notes,  the  singers  leaping  in  restless 
ecstasy  fiom  branch  to  branch,  with  drooping  wings  and  spread 
tail,  or  flitting  from  thicket  to  thicket  as  they  sang.  The  brown 
thrasher  (Harporhynchus  rtifus)  poured  forth  a  sweet  and  ceaseless 
accompaniment,  as  he  sat  perched  sedately  upon  the  summit  of  a 
vine-canopied  tree  —  a  contrast  in  bearing  to  the  restless,  sport- 
ive Mimus,  his  rival  in  song.  The  yellow-breasted  chat  (Icteria 
virens)^  a  very  abundant  and  characteristic  species,  appeared  to. 
be  straining  himself  to  produce  the  oddest  and  most  unusual  notes 
he  could  invent,  the  singer  often  going  through  grotesque  and  ex- 
travagant antics  —  flitting  upward,  and  then  descending  by  jerks, 
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his  wings  and  tail  raised  and  legs  dangling  —  the  whole  time 
singing  with  all  his  might.  Mingled  with  these,  the  loudest  songs, 
were  heard  the  sweet  sad  chant  of  the  little  field  sparrow  {Spizella 
pusiUa),  the  pleasant  cheerful  notes  of  the  ground  robin,  or  "  clie- 
wink"  {Pipilo  erythrophthalmiis)^  the  rich  whistlings  of  the  car- 
dinal grosbeak  (Cardinalis  Virginiantis)^  and  the  glad  *'bol>white" 
of  the  quail  (Ortyx  Virginianiis) ,  During  a  lull  in  the  chorus  we 
heard,  fVom  the  depths  of  the  thicket,  a  very  curious  gabbling,  or 
spattering  song,  which  was  entirely  new  to  us.  We  hastened  to 
the  thicket,  and,  entering  it  as  far  as  possible,  lay  in  wait  for  the 
strange  songster  to  resume  his  vocal  performance.  In  a  few  min- 
utes a  little  grayish  bird  carefully  approached,  flittijig  cautiously 
from  twig  to  twig,  now  and  then  halting,  and,  after  uttering  tbe 
peculiar  notes  which  had  attracted  our  attention,  would  stretch 
out  his  neck  and  eye  us  with  great  curiosity  and  evident  suspicion. 
After  observing  him  carefully  to  our  satisfaction  at  a  distance  of 
hardly  a  rod,  we  found  that  he  was  Bell's  green  let  (  Vireo  BelUi)^ 
a  species.of  the  plains  east  of  the  Rocky  Mountains  from  Texas 
northward,  and  not  before  detected  east  of  the  Mississippi  river. 
After  we  had  become  satisfied  of  his  identity  we  shot  him ;  but 
upon  attempting  to  secure  our  prize  we  found  tiie  briery  under- 
growth too  intricate  and  powerful  to  allow  a  passage  through  it. 
In  nearly  all  the  thickets  others  of  the  same  species  were  fre- 
quently heard,  so  that  it  appeared  to  be  common  in  that  locality. 
The  little  white-eyed  greenlet  (  V,  Noveborcvcensis)  was  also  com- 
mon in  the  same  thickets,  and  was  easily  distinguished  by  his 
well-known  notes,  an  attempted  translation  of  which  gives  it  the 
local  name  of  *'  chickty-beaver  bird."  As  we  remained  patiently 
watching  for  the  specimen  of  BelFs  vireo,  spoken  of  above,  other 
little  birds  would  nojv  and  then  hop  cautiously  near  us,  or  flit 
through  the  undergrowth  before  us.  Among  these  were  recognized 
the  chestnut-sided  warbler  {Dendrwxa  Penny} vanka) ,  the  golden 
winged  warbler  (Ilelmfnthophaga  chryHoptem)^  and  a  pair  of 
mourning  warblers  {Geothlypis  PhUcuMphia).  The  first  two  spe- 
cies represent  in  the  scantily  wooded  portions  the  cairuleaji 
warbler  (Z>.  caerulea)  and  the  blue-winged  ^^ellow  warbler  {II. 
pinus)  of  the  forests  of  the  bottom-lands. 

In  the  open  groves  at  the  border  of  the  timber,  the  usual  wood- 
land species  were  noticed  ;  and  among  them,  the  vermilion  tana- 
gers  {Pyranga  cestica)   frequently  wai'bled   their   robin-like,  but 
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vigorous  and  well-sustained  song,  the  blue  jays  {Cyanura  cristata) 
squalled  and  chattered  as  they  prowled  among  the  branches ;  while 
the  red-headed  woodpeckers  (Melanerpes  erythrocephcdtU)  fh)licked 
among  the  trees.  The  most  abundant  bird  besides  the  forcgoiDg 
species  was  the  tufted  titmouse  (Lophojyhanes  bicolor)y  which 
nearly  mimicked  the  jays  in  both  habits  and  notes. 

On  the  open  prairie  the  birds  were  all  entirely  different.  The 
meadow  lark  {Sturnella  magfia  —  the  true  magna^  and  not  at  all 
approaching  6'.  npglecta^  in  either  manners,  notes  or  plumage!) 
was  the  most  conspicuous,  fVom  its  size  and  the  plaintive  sweet- 
ness of  its  song.  The  *'  dick  sissel "  {Euspiza  Americana)  was 
perhaps  the  most  abundant  bird,  and  the  males  were  perched  upon 
the  tall  coarse  weeds  ail  around  us,  chanting  their  vigorous  but 
rude  ditties.  Henslow's  bunting  {Coturniculus  Uemdowi)  and  the 
yellow-winged  bunting  (C  passerinus)  were  seatcely  less  abun- 
dant, and  like  the  dick  sissels  were  perched  upon  the  tops  of  the 
weed-stalks,  uttering  their  simple,  abrupt  lisping  songs.  Though 
we  had  never  met  with  Henslow's  bunting  before,  we  feund  it  to 
be  much  more  common  here  than  the  C  passerinus^  and  in  a  little 
while  easily  succeeded  in  securing  seven  fine  specimens.  At  the 
edge  of  a  pond  we  saw  what  we  thought  to  be  the  Passerculus 
savanna^  but  the  bird  escaped  by  nmuing  into  the  grass  after  we 
had  crippled  it.  Over  the  surface  of  the  pond  were  fitting  and 
hovering  a  couple  of  black  t<}rns  (IlydrocheUdon  fissipes)^  while 
among  the  rushes  and  sedges  of  its  border  the  red-winged  black- 
birds {AgeliHus  ifhceniceus) ^  and  both  species  of  marsh  wrens 
( Telmaiodytes palustris  and  Cistothorus  stellaris)^  were  nesting  ;  and 
when  away  from  the  pond,  we  were  certain  that  we  heard  the  harsh 
grating  notes  of  the  yellow-headed  blackbird  (Xanthocephalus 
ideroc€2)hcdus)^  well  known  to  us,  but  we  dkl  not  see  this  species 
there.  In  the  grassy  portions  of  the  prairie  the  field  plover 
(Actitnrus  Bartrcunius)  was  more  or  less  common,  and,  except  the 
killdeer  {^Egialftis  voa'ferus)^  was  the  only  other  species  of  the 
family  observed  there.  The  lark  bunting  {Chondestes  grammaca) 
was  more  or  less  common  about  the  border  of  the  corn-fields  and 
scattered  groves  along  the  edge  of  the  prairie,  and  we  listened  to 
its  vivacious  and  unusually  vigorous  song  with  more  pleasure  than 
\¥e  had  felt  upon  hearing  any  other  bird  during  the  day,  for  we 
regard  this  bird  as  the  finest  singer  of  its  family  on  the  continent ; 
its  sprightly,  remarkably  continued  song,  having  a  peculiar  emo- 
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tional  trill  in  various  parts,  and  such  beautiful  rising  and  falling 
cadences,  in  addition  to  its  other  pleasing  qualities,  that  we  con- 
sider it  unequalled  in  these  respects  among  all  the  numerous 
fringilline  songsters  of  the  United  States.  A  frequent  companion 
of  this  species  was  the  indigo  bird  (Cyanospiza  cyanea)^  and  more 
rare  one,  the  grass,  or  bay-winged  bunting  (Poqecetes  graminens) . 
Besides  the  species  named,  but  few  birds  were  noticed  that  day, 
and  these  were  the  more  generally  jdistributed  species,  which  are 
hardly  worthy  of  mention,  as  the  catbird  (Galeoscoptes  Carolinr 
ensis),  red-bellied  woodpecker  (Centurus  CaroUnus)^  flicker  (Colap* 
tes  auratua)^  and  such  species  as  are  seen  every  day  in  nearly  all 
localities.  Once  a  pair  of  croaking  ravens  {Corvus  camivortia) 
made  their  appearance,  and  after  circling  about  over  the  border  of 
the  woods  for  a  few  minutes,  left  for  the  heavy  timber  of  Fox 
Creek  bottoms.  The  red-tailed  and  red-shouldered  hen  hawks 
(BtUeo  borealia  and  B.  lineatus)  were  occasionally  seen,  while  now 
and  then  one  or  two  swallow-tailed  kites  {Nauderus  forficatus) 
would  be  noticed  floating  about  in  broad  circles  in  the  clear  blue 
sky,  usually  accompanied  by  the  Mississippi  kite  (Ictinia  Missis- 
sipptensis).  The  little  sparrow  falcon  (Tinnunculus  sparverius)^ 
the  sharp-shinned  and  Cooper's  hawks  {Acclpiter  fuscus  and  A. 
Cooperii),  completed  the  list  of  birds  of  prey  which  we  observed 
that  day. 

Early  in  August  of  the  same  summer  we  visited  this  locality  a 
second  time,  and  found  its  entire  aspect  changed.  The  season  of 
severe  drought  having  passed,  we  found  a  profusion  of  flowers 
giving  a  gay  and  varied  color  to  the  prairie,  which  before  was 
comparatively  brown  and  sober  in  the  appearance  of  its  vegeta- 
tion. The  birds  which  were  most  conspicuous  were  nearly  all 
different  from  those  noticed  at  our  former  visit.  The  mocking 
birds,  brown  thrashers  and  chats,  were  silent,  while  a  few  of  the 
other  singers  occasionally  cheered  us  with  their  song.  The  shrill 
screech  of  a  very  large  species  of  Cicada  repeatedly  startled  us  as 
we  brushed  against  a  weed,  while  numerous  varieties  of  grasshop- 
pers were  far  more  noisy  than  the  birds,  and  seemed  almost  the 
only  active  beings  during  the  sultry  noontime  of  that  cloudless 
day ;  for  the  thermometer  stood  in  the  nineties,  although  the  heat 
was  considerably  tempered  by  a  steady  refreshing  breeze.  To 
compensate  for  this  silence  of  the  birds,  however,  as. we  came  upon 
the  open  prairie,  a  beautiful  and  unlocked  for  sight  attracted  our 
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attention.  Numbers  of  exquisitely  gracefiil  swallow-tailed  kites 
or  ^' snake  hawks"  (Nauclerua  forficatua^  also  locally  known  as 
"  fish-tail  hawk  ")  were  seen  sailing  about  in  every  direction ;  we 
were  completely  transfixed  by  the  beautiful  spectacle  they  pre- 
sented as  they  fioated  al>out  in  graceful  circles,  while  they  were  so 
unmindful  of  us  as  to  pass  repeatedly  within  a  few  j^ards  of  us. 
Soaring  gracefiilly  above  them  with  a  similar  flight  were  smaller 
numberH  of  the  "  blue  kite  "  {Icthifa  AlisaiHsipjuenttis)^  which,  more 
suspicious,  schlom  approached  so  near.  The  latter  birds,  though 
far  less  striking  in  appearance  than  the  swallow-tails,  were  never- 
theless superior  to  them  in  power  of  flight,  for  they  had  a  very 
Interesting  habit  of  suddenly  pitching  downward  fVom  a  great 
height  almost  to  the  ground,  and  again  ascending  by  a  steep  angle 
nearly  to  the  level  from  which  they  started*;  the  whole  perform- 
ance accompanied  without  a  single  flap  of  the  wings,  which  in  the 
descent  were  merelv  extended  at  tlie  elbows  and  inclined  inwards 
at  the  tip,  and  the  rapid  fiill  cheeked  by  su<ldenly  extending  the 
wings,  which  were  thus  held  motionless  as  the  bird  mounted  again. 
Frequentl}-  two  or  three  would  pass  each  other  at  different  angles 
as  they  performed  these  beautiful  evolutions,  and  presented  a 
sight  pleasing  and  interesting  in  the  extreme.  The  power  of 
flight  of  these  kites  may  be  better  appreciated  by  the  fact  that  they 
frequently  appeared  and  passed  rapidly  and  easily  by  the"  turkey 
buzzards  (Catkartes  aura)  which  happened  to  be  sailing  majesti- 
cally in  the  same  direction.  The  swallow-tails  were  never  noticed 
performing  these  evolutions  ;  though  for  ease  and  grace  their  buoy- 
ant, floating  flight  certainly  canjiot  be  excelled. 

The  swallow-tails  were  so  numerous  and  tame  that  once,  when 
half  a  dozen  or  so  were  sailing  about,  we  killed  one  with  each 
barrel  of  our  gun,  in  quick  succession.  A  couple  of  full-grown 
young  of  this  species  were  seen  upon  a  dead  tree  along  the  stream, 
and  while  we  were  watching  them  the  parent  bird  approached,  evi- 
dently with  food  for  them,  for  they  commenced  dancing  up  and 
down  upon  the  branch,  and  whistled  impatiently,  when  she  hovered 
over  them.  The  Mississippi  kites  would  never  approach  us  near 
enough  for  a  shot,  so  that  we  found  them  far  more  diflScult  to  shoot 
than  the  swallow-tails.  The  three  specimens  obtained  we  secured 
by  stratagem  ;  our  most  successful  plan  being  to  approach  them  in 
our  wagon.  Xl^cse  kites  were  frequently  observed  resting  upon 
the  tops  of  the  dead  trees  along  the  stream,  and  by  approach- 
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ing  with  the  team  UDtil  we  were  concealed  for  a  moment  by  the 
intervening  underwood,  I  would  jump  out  and  leave  my  compan- 
ions to  keep  on  with  the  wagon.  While  the  unsuspecting  kite  was 
intently  watching  the  passing  team,  I  found  it  usually  quite  easy 
to  steal  through  the  thickets  near  enough  to  the  tree  to  shoot  it. 
In  this  manner  I  succeeded  in  shooting  three  fine  specimens  during 
the  day. 

While  driving  across  the  prairie,  in  the  course  of  my  hunt  aher 
these  birds,  I  observed  what  appeared  to  be  a  Mississippi  kite 
perched  upon  a  dead  tree  in  a  bushy  ravine.  We  approached  it 
as  described  above,  and  as  we  drew  nearer,  we  noticed  something 
in  its  appearance  which  caused  us  to  see  that  it  was  not  an  Ictinia, 
We  were  almost  near  enough  to  shoot  from  the  wagon,  when  it 
flew,  and  began  circling  about,  when  it  was  immediately  assaulted 
by  two  or  three  Ictinias,  that  continued  to  anno}^  it.  When  im- 
mediately overhead  I  shot  at  it,  but  without  serious  eflfect,  for  it 
immediately  fiew  straight  into  a  large  elm  tree  in  the  ravine,  and 
alighted  among  the  branches.  As  it  soared  about  above  us  I  im- 
mediately recognized  it  as  the  Asturina  plagiata^  a  species  which 
is  so  strongly  marked  in  all  its  characters,  the  plumage  especially, 
that  no  other  hawk  could  possibly  bo  mistaken  for  it  by  one  at  all 
acquainted  with  this  family.  I  succeeded  in  getting  another  shot 
at  it,  but  the  distance  was  so  great  that  the  bird  escaped. 

In  this  article  1  have  named  the  more  abundant  and  character- 
istic birds  of  the  prairie  portions  of  southern  Illinois.  Future 
observations,  in  such  faA^orablc  localities  as  that  explored  by  us, 
will  no  doubt  reveal  many  additional,  and  perhaps  several  un- 
looked-for species,  when  we  take  into  consideration  the  fact  that 
my  acquaintance  with  the  prairie  avi-fauna  depends  solely  on  these 
two  trips.  The  number  of  species  actually  observed  in  the  local- 
ity, numbered  about  ninety-five  on  each  occasion  ;  while  the  species 
breeding  in  the  immediate  neighborliood  are  about  one  hundred 
and  forty,  a  very  rich  avi-fauua  for  a  restricted  locality,  when  the 
fact  is  taken  into  consideration,  that  of  this  number  only  about 
twenty -five  are  water  birds  —  the  remainder  of  one  hundred  and 
fifteen  species  of  land  birds  being,  perhaps,  as  large  a  number  of 
regular  summer  residents  as  any  single  locality  in  North  America 
can  boast. 


OCCURRENCE  OF  IMPLEMENTS  IN  THE  RIVER  DRIFT 
AT  TRENTON,  NEW  JERSEY. 

BI  CHARLES  C.  ABBOTT,  M.D. 

The  discovery  of  unquestionable  rivor-dritl  impletncnta  in  this 
country  lias  been  au  occurrence  of  great  rarity,  in  compariaoo 
with  the  extensive  uneartliing  of  sucb  implements  iu  Europe  stkl 
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more  eapecially  in  France.  There  (toes  not  seem  to  be  anyknowo 
stratum  Qf  river-drift  that  contains  such  siiccimcns  of  archaic 
implements  as  liavc  been  found  by  arclia-ologists,  in  situ,  at  Amiens 
and  St.  Acheul/  France,  and  therefore  the  occurrence  of  a  single 

•  Wo  have  alreaay  callal  mtonUon  lo  Uio  simllBrttj-  of  certiiin  rudely  chi|i|ie<l  impi*. 
menf  foun  I  aca  -  TrvntOD.  N.  J.  (Amcr.  Kat.  vol.  VI.  p.  lU,  Sg.  D),  to  (bow  (band  al  St. 
Arlieol.  and  Pror.  W]'inui(Fiflb  Ann.  Rep.  of  PeHtiod;  Mnseiini  of  Amor.  ArchKokand 
Ethuol.  p.  27)  also  mciidoiiB  this  airoilarit)',  Bikfingof  two  Drihreo  gpeciinenj  lenl  him, 
"except  for  their  mn(«rial,  Ihtu  could  hardlf  be  distinguished  bom  ttaom."    ThCMi 
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Bpeoimen  of  strangelj  shaped  stone,  that  appears  to  be  an  ^^  imple- 
ment" may  be  looked  upon  perhaps,  very  doubtfully,  as  establish- 
ing the  facts  that  it  is  a  stone  that  has  been  so  shaped  by  human 
hands ;  or  if  so  that  it  is  of  the  same  date  as  the  containing  bed 
of  river  drift.  Such  doubts,  we  confess,  passed  through  our  mind 
as  we  dug  out  from  a  gravelly  bluff  or  hillside,  then  being  re- 
moved, the  specimen  to  which  we  would  first  call  attention,  but 
before  describing  it  we  will  mention  the  characteristic  features  of 
the  gravel  bank  itself,  as  it  was  when  this  specimen  was  found. 

The  physical  geography  of  the  locality  is  very  nearly  as  follows  : 
The  south  bank  of  the  Assunpink  Creek,  where  the  stream  empties 
into  the  river,  was  originally  a  high  gravelly  bank,  having  its 
greatest  elevation  at  the  mouth  of  the  stream,  and  gradually  dis- 
appearing as  it  extended  up  the  stream,  or  in  an  easterly  direction, 
almost,  at  this  point,  at  right  angles  with  the  river.  The  northern 
shore  sloped  gi-adually  to  the  creek  ;  the  high  ground  being  a  full 
half  mile  from  the  stream. 

As  we  pass  down  the  river  shore,  on  the  New  Jersey  side,  we 
find  the  same  gravelly  bluff  reappearing  at  the  river  side,  after  a 
stretch  of  lower  and  meadow-like  land,  now  all  built  upon ;  and 
this  river  side  bluff,  after  extending  a  distance  down  the  stream  of 
half  a  mile,  suddenly  leaves  the  river,  trends  eastward,  and  leaves 
between  it  and  the  river,  the  extent  of  meadows  that  is  indicated 
by  the  dotted  portion  of  the  map. 

On  this  meadow,  and  in  the  uplands  above  (see  map),  and  also 
in  the  graves  in  the  hillside  dividing  the  two  sections  of  meadow 
and  upland,  are  found  the  thousands  of  ''relics"  such  as  we  have 
described  somewhat  in  detail  in  vol.  vi,  of  this  journal.  The 
specimens  that  are  more  particularly  described  in  this  paper  were 
found  in  the  bluffs,  at  those  points  where  the  word  "  bluff"  is 
printed  on  the  map.  At  these  two  points,  the  river  on  the  one 
hand,  and  "  city  improvements"  on, the  other,  have  exposed  the 
hillsides  and  made  such  sections  of  them  as  enable  the  observer 

specIinenSf  however,  are  not  true  drift  impleincuts,  inasmuch  as  they  are  also  found 
upon  the  surface,  associated  with  ordinary  "  Indian  relics,"  and  when  found  in  ^avel. 
It  is  nearer  the  surface  of  the  ground  and  in  truch  position  as  renders  it  possible  that 
they  may  have  gradually  worked  down  to  the  depth  at  which  they  occur.  Of  the  age,  as 
a  cUss,  however,  of  these  rude  implements,  we  maintain  tliat  they  are  much  older  than 
the  finely  worked  '*  relics "  which  are,  except  when  in  graves,  strictly  surface-found 
implements ;  that  is,  stone  implements  discarded  and  lost  previous  to,  and  at  the  date 
of,  the  arrival  of  European  settlers;  who  introducing  metals,  especially  Iron,  made  the 
stone  weapons  of  the  Red  man  comparatively  of  little  value. 
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to  see  their  geolt^ical  construction  at  a  glance.  This  constrnction 
is  in  eacli  case  alternate  layers  of  fine  sand  and  gravel,  the  latter 
being  far  in  excess  of  the  former ;  and  we  have  designated  the 
specimens  here  figured  as  "  drill  implements,"  and  consider  tbem 
as  wholly  ditfcrcnt  from  the  rude  implements  already  rcferretl  to, 
inasmuch  as  all  three  were  taken  from  this  gravel  at  great  depth, 
and  all  beneath  undisturbed  layers  nf  fine  sand. 

Figure  36  represents  the  first  of  the  three  "drift"  implements 
found  deeply  la  drift  gravel.  It  was  brought  to  light  in  September, 
1872,  in  removing  the  steep  hillside  that  formed  the  east  side  of 
Cooper  street,  near  Factory  street,  in  the  city  of  Trenton.  The 
specimen  itself,  vhen  discovered  by  na,  was  lying  I'n  situ,  snr- 


roimded  by  gravel,  and  tlicre  were  two  layers  of  undisturbed  sand 
of  one  foot  aud  twenty  inches  respectively  in  tliietcness  above  it ; 
between  these  sand  strata  was  a  hea\-y  stratum  of  fine  grave! ; 
above  them  another ;  and  the  lonm  above  that.  The  stratum  of 
gravel  in  which  the  specimen  was  found  was  three  feet  in  thickness 
above  the  specimen,  which  was  about  two  feet  above  the  level  of 
the  street.  The  depth  from  tlie  surface  of  the  ground  to  the  speci- 
men, which  was  ascertained  before  the  removal  of  the  implement 
from  it«  bed,  was  sixteen  feet.  The  specimen  was  lying  in  a  hori- 
zontat  position,  in  flue  gravel,  and  attention  was  drawn  to  it  by 
tiie  cutting  e<lge  projecting  from  the  face  of  the  hillside  or  bluff. 
We  were  assured  by  the  men  who  were"  carting  this  gravel,  that 
the  week  previous  tliey  had  met  with  two  slabs  of  stone,  a  foot  or 
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mbre  square,  with  "  queer  figures  cut  deeply  into  them."  We  failed 
to  trace  these  up,  and  give  the  rumor  only  as  we  heard  it.  For 
ourselves,  we  do  not  doubt  the  occurrence  of  such  stones,  but  the 
"queer  figures "  may  not  have  been  of  human  origin.  The  imple- 
ment which  we  represent  in  Fig.  36  is  a  mass  of  reddish  brown 
stone,  compact,  laminated  and  susceptible  of  a  high  polish.  It  ap- 
pears to  have  been  a  hatchet  with  the  handle  "all  in  one."  The 
end  of  the  blade  has  been  exteD<led  beyond  the  back  of  the  imple- 
ment, one  inch  and  a  half,  giving  the  specimen  a  very  knife-like 
appearance.    The  handle  is  three  and  one-quarter  inches  in  length, 


I 


and  has  been  formed  by  cutting  through  one  of  the  layers  of  the 
stone,  thus  making  it  much  thinner  than  the  rest  of  the  implement 
along  the  "  back  "  of  the  cutting  portion.  The  specimen  meas- 
ures, handle  and  blade  included,  along  the  hack,  nine  and  one-half 
inches;  along  the  front  or  edge,  eleven  and  oue-quartcr  inches. 
The  cutting-edge  has  undoubtedly  been  chipped,  and  although  the 
specimen  is  now  much  water-worn,  the  flaking  can  still  be  seen 
extending  along  the  whole  edge.  Had  this  specimen  been  found 
upon  the  surface  of  the  ground  no  one  would  question  its  being  a 
"relic;"  and  found  where  and  as  it  was,  we  believe  it  to  be  a 
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"  drift  implement,"  because  of  this  very  chipping  of  its  cutting 
edge.  It  is  inconceivable  to  ns  that  any  amount  of  water  action, 
or  rough  and  tumble  existence  frith  moving  gravel,  or  even  any 
action  of  a  glacial  nature,  could  produce  this  chipping  along  the 
edge,  and  conveniently  add  a  handle  to  an  accidentally  produced 
cutting  implement. 

Figure  37  represents  an  implement  of  opaque  yellovish  quartz 
that  bears  more  resemblance  to  the  European  forms  of  drift  imple- 
Tit.ia.        '  roents    than    does    the 

preceding.  In  ReUquiss 
Aquitanicffi,*  there  is 
flgnred  a  "  lai^  broad 
flake,  worked  into  a  lan- 
ceolate form  by  careltal 
chipping  along  the  edges 
of  the  outer  face,"  which 
specimen  is  quite  similar 
to  the  one  we  have  flg- 
ured.  The  specimen, 
figure  37,  has  evidently 
been  broken  off  ttom  a 
boulder,  and  subse- 
quently chipped  along 
its  edges.  It  is  Irrega- 
larly  lanceolate  in  form, 
!  and  one-quarter 
inches  in  length,  and 
three  and  one-half  inch- 
es in  greatest  width. 
Although  both  faces  are 
now  equally  water  and  weather-worn,  it  is  shown  by  the  speci- 
men's concavo-convex  shape,  that  the  latter  is  tlic  outer  or  natural 
surface  of  tlie  stone.  It  is  slightly  darker  in  color,  and  more  irreg- 
ular, as  though  the  stone  bad  been  somewhat  chipped  before  Ihe 
flake  itself  was  detached. 

This  chipped  flake  was  found  in  the  same  gravelly  bluff,  as  the 
preceding,  but  at  some  distance  tVom  it,  being  the  point  previ- 
ously referred  to  as  immediately  facing  the  river,  as  shown  in  the 
map  by  the  word  "  bUiff."    It,  too,  was  found  by  the  writer  in  situ 

*  Rel.  Acq.  A.  pi.  ui,  flg.  1. 
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and  beneath  an  undisturbed  stratum  of  fine  sand  about  twenty 
inches  in  thickness.  It  is  above  this  stratum  of  sand,  in  the  gravel 
that  has  only  the  loam  above  it,  that  very  many  of  the  rude  imple- 
ments have  occurred,  to  which  attention  was  called  in  the  Natu- 
ralist, in  March  of  the  past  year. 

Figure  38  represents  the  third  specimen  of.  drift  implements 
which  we  have  so  far  discovered  in  the  Trenton  gravels.  It  is  a 
flake  of  sandstone  rock,  six  and  one-half  inches  in  length  by 
three  and  one-half  inches  in  width.  This  specimen  differs  materi- 
ally from  the  preceding,  in  being  perfectly  flat  upon  the  under 
surface,  and  flaked  to  the  edges,  from  a  point  upon  the  other  side, 
by  detaching  large  scales,  all  starting  from  this  one  point  or  "bulb 
of  percussion."  This  specimen,  therefore,  bears  much  resemblance 
to  the  rude  implements  we  frequently  find  on  the  surface,  and 
which  are  popularly  called  "turtle  backs."  They  are  either  fin- 
ished implements  or  "  cones,"  from  which  flakes  for  arrowheads 
were  detached.     We  incline  to  the  former  opinion. 

This  drift  implement  (Fig.  38)  was  found  within  fifty  yards  of 
the  first  specimen  we  described,  but  above  it  geologically,  having 
but  a  single  layer  of  undisturbed  sand  above  it.  The  specimen 
itself  was  found  by  the  writer,  in  situ^  immediately  beneath  this 
layer  of  sand,  at  a  depth  of  about  eight  and  one-half  feet  from  the 
brow  of  the  hill. 

To  briefly  sum  up  the  reasons  for  separating  the  above  described 
specimens  from  the  relics  of  the  surface,  and  the  rude  implements 
of  the  upper  gravel  and  surface,  we  have  but  to  say  that  having 
found  them  in  position,  beneath  undisturbed  strata  of  sand,  we 
cannot  but  maintain  their  greater  age ;  and  as  we  have  found  three 
specimens,  we  consider  that  each  proves  the  human  origin  of  the 
other,  and  that  collectively  they  show  that  they  are  true  drift  im- 
plements, fashioned  and  used  by  a  people  far  antedating  the  peo- 
ple who  subsequently  occupied  this  same  territory,  and  have  left 
such  abundant  traces  of  their  presence. 

Had  but  a  single  specimen  been  found,  we  might  reasonably, 
perhaps,  applied  to  it  the  doctrine  of  chances,  and  maintained 
that  it  was  merely  a  freak  of  nature,  but  the  occurrence  of  three 
specimens  so  near  each  other  effectually  disposes  of  the  justice  of 
such  an  opinion,  and  we  must  admit  the  antiquity  of  American 
man  to  be  greater  than  the  advent  of  the  so-called  "Indian." 

AMER.  naturalist,  VOL.  VU.  14 


COMPARISON  OF  THE  GLACIAL  PHENOMENA  OF 
NEW  ENGLAND  WITH  THOSE  OF  EUROPE. 

BY  A.  8.    PACKARD,   JR. 

During  a  hurried  tour  through  the  Alps  and  Norway,  I  endeav- 
ored to  observe  marks  of  ancient  glaciers  in  those  countries  in 
order  to  compare  them  with  the  phenomena  to  be  oh8er>'cd  in  our 
northern  states.  Tlie  impression  made  on  my  mind,  and  I  doubt 
not  on  that  of  other  Americans  who  have  travelled  in  the  Alps 
and  Scandinavia,  was  that  the  evidences  of  the  former  presence  of 
glaciers,  in  valleys  at  the  heads  of  which  are  glaciers  now  exist- 
ing, were  scarcely  more  distinct  than  in  the  valleys  of  the  White 
Mountains,  of  the  Adirondacks  and  even  the  coast  of  New  Eng- 
land. 

'  As  one  approaches  the  Alps  from  the  valley  leading  from  Munich 
up  to  Kempten,  it  couhl  be  readily  seen  that  near  the  lower  moun- 
tains the  valleys  were  flanked  by  rounded  moraines,  clothed  with 
pines  and  firs,  and  no  better  marked  than  those  in  the  valley  of  the 
Saco  about  Conway.  Their  i)resence  was  revealed  by  the  clearings 
made  in  the  forests  in  the  same  manner  as  in  the  White  Mountains 
and  the  Adirondacks.  In  one  important  feature  the  marks  were 
less  apparent,  as  one  does  not  see  in  the  Alps  the  broad  trains  of 
boulders  so  common  in  New  p]ngland,  since  they  have  been  artific- 
ially removed  *  during  centuries  of  occupation  of  the  country. 

It  was  more  difllcult  to  detect  striated  and  rounded  rocks  in  the 
Alpine  valleys  than  I  had  iniaginod  from  the  accounts  of  Alpine 
geologists  and  travellers. 

It  was  wonderful  how  nature  has  souiirht  as  it  were  to  conceal 
the  work  of  the  ice  period,  through  atmospheric  agencies,  in  re- 
modelling the  materials  of  moraines,  in  reducing  their  former  pro- 
l)ortions  and  covering  them  up  by  the  rapid  growth  of  forests. 
The  same  process  has  gone  on  in  northeastern  America,  and  it  is 
not  improbable  that  about  the  same  amount  of  time  has  been  con- 
sumed in  the  work ;  namely,  the  ice  period  was  contemporary  in 

*  Proft'ssor  (.iuyot  iiifonns  ino  that  the  Swi^s  fannerf*  oltoii  bury  the  boulders  below 

the  reach  of  the  iilougli.   The  larger  one.'*  are  sometimes  blasted  and  split  into  building 

stones,  while  othert*,  as  with  us,  have  been  used  for  building  fences.    In  some  cantons 

^lawB  have  been  enacted  protecting  the  more  remarkable  boulders.    (See  Naturaubt, 

Vol.  vi,  p.  713.) 

(210) 
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both  continents.  During  a  stay  of  nearly  three  weeks  in  Switzer- 
land, several  days  of  which  I  spent  on  foot  in  crossing  the  principal 
passes,  I  was  unable  to  find  among  the  specimens,  I  had  endeavored 
to  obtain  for  the  museum  of  the  Peabody  Academy,  a  boulder 
scratched  and  polished  sufficiently  to  be  a  fair  sample  of  such  work. 
Those  that  I  did  obtain  i.e.  small  boulders,  samples  of  glacial  mud 
and  gravel,  could  easily  be  mistaken  for  similar  specimens  from  a 
glacial  moraine  at  the  mouth  of  the  Peabody  river  at  Gorham, 
New  Hampshire.  In  all  respects,  this  last  named  moraine  is,  in 
its  glacial  characters,  the  exact  equivalent  of  the  moraines  at  the 
edges  of  Alpine  glaciers. 

It  is  not  until  one  crosses  over  by  the  great  Scheideck  Pass 
into  the  valley  of  Hasli  that  he  sees  the  most  magnificent  examples 
of  polished  and  grooved  rocks,  and  on  a  scale  perhaps  exceeding 
anything  in  America.  It  was  not  to  be  wondered  at,  however,  that 
geologists  had  been  slow  to  realize  that  so  large  a  portion  of 
Switzerland  had  been  glaciated. 

In  Sweden,  but  especially  in  Norway,  where  there  are  large 
glaciers  and  very  extensive  mers  de  glace  on  the  summits  of  some 
of  the  mountain  ranges,  the  ice  marks  are  everywhere  present, 
but  scarcely  more  apparent  than  in  the  White  Mountain  valleys. 
At  one  place  on  a  low  rocky  point  projecting  into  the  Sogne 
Fjord,  there  was  a  magnificent  display  of  deeply  gi'ooved  and  fur- 
rowed rocks.  But  even  with  the  marks  at  this  locality,  the 
enormous  grooves  on  a  hill  within  the  city  limits  of  Salem  would 
compare  favorably.  In  Norway,  I  was  not  able,  so  hasty  was  my 
journey  over  the  country,  to  secure  any  samples  from  moraines 
recent  enough  to  compare  with  moraines  in  the  White  Mountains. 
In  Wales  the  glacial  phenomena  are  on  a  diminutive  scale  compared 
even  with  the  White  Mountains,  but  in  walking  through  the  cele- 
brated Pass  of  Llanberis  the  polished  rocks,  boulders  and  mo- 
raines, from  one  of  which'  I  was  able  to  secure  samples  of  glacial 
gravel,  were  of  the  same  character  as  is  to  be  seen  in  the  White 
Mountains,  and  scarcely  better  marked. 

Another  point  of  much  interest  was  the  comparison  of  the  glacial 
marine  beds  of  Sweden  and  Norway  with  those  of  New  p]ngland. 
While,  as  is  well  known,  the  life  of  the  glacial  epoch  is  almost 
identical  in  the  two  countries,  the  fossils  found  at  Uddevalla  in 
Sweden,  as  long  since  pointed  out  by  L3^ell,  so  exactly  repeating 
the  characteristic  forms  found  by  Bayfield  in  the  clays  of  the  river 
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St.  Lawrence,  and  the  few  speoies  peculiar  to  each  deposit  are 
migrations  A*om  the  south — it  was  interesting  to  see  that  the  lith- 
ological  characters  of  the  formation  were  the  same  in  both.  Ap- 
proaching the  Baltic  coast  of  Sweden,  and  nearing  the  city  of 
Stockholm,  "the  train  carries  the  traveller  over  extensive  beds 
of  clay  with  exactly  the  scenic  features  and  color  of  those  of  the 
coast  of  Maine,  presenting  long  slopes  bounded  by  hillocks  of  pale 
gray  clay  with  flirrowed  sides,  worn  into  the  same  peculiar  shapes 
by  the  rains.  At  the  fine  museum  of  the  national  Geological  Sur- 
vey, under  the  direction  of  Professor  Torell,  I  was  enabled  to  see  a 
typical  collection  of  the  fossils  of  these  clays.  It  was  interesting 
to  see  the  Leda  truncata  (L.  Portlandica)  so  abundant  in  Maine 
beds,  and  the  Yoldia  pygmcea  not  infrequent  in  the  Maine  glacial 
beds.  The  abundance  of  this  arctic  Leda  in  deposits  on  both 
sides  of  the  Atlantic  shows  how  much  more  uniform  was  the  ma- 
rine life  at  that  time.  Changes  in  the  level  of  the  land,  and  conse- 
quently in  its  temperature,  in  the  ocean  currents,  slight  though 
they  were,  have  brought  about  the  changes  in  the  distribution  of 
life  in  the  New  England  seas.  Many  arctic  species  and  arctic  va- 
rieties of  species,  though  still  living  on  our.  coast,  are  now  to  be 
sought  in  the  albysses  of  our  seas. 

The  explorations  under  the  auspices  of  the  United  States  Fish 
Commission,  in  the  Coast  Survey  Steamer  Bacbe  last  autumn  (see 
Prof.  VerrilFs  report  in  the  Amer.  Jour.  Science,  1872),  show  how 
vividly  we  may  restore  the  ancient  marine  life  of  the  shores  of  New 
England  and  the  St.  Lawrence  nver  below  Montreal.  Here,  at  a 
depth  of  85-150  fathoms  and  over,  were  found  linng  the  Area  peo 
tunculoides,  so  abundant  in  the  glacial  beds  of  Norway,  though  it 
has  not  been  found  in  our  glacial  deposits.  The  discovery  of  this 
and  other  animals  so  near  our  shores,  as  well  as  the  results  of  Count 
Pourtales'  researches,  and  Mr.  Whiteaves'  dredgings  in  the  Gulf  of 
St.  Lawrence,  shows  that  the  belt  of  arctic  life  as  developed  on  the 
coast  of  Finmark  at  the  present  day  extends  southwards  in  all  the 
deeper  parts  of  the  Atlantic  ocean  north  of  the  West  Indies,  with 
its  outliers  in  the  Gulf  of  St.  Lawrence.  During  the  glacial  pe- 
riod, when  the  sea  stood  two  or  three  hundred  feet  deep  over  the 
present  coast  line  of  Maine,  and  still  higher  over  that  of  the 
shores  of  the  St.  Lawrence  Gulf,  and  Labrador,  this  belt  of  life 
was  continuous  up  to  the  shallows  and  estuaries  of  the  land  during 
the  period  of  the  deposition  of  our  clay  beds.    This  fact  should 
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stiiniilate  us  anew  to  prosecute  with  still  greater  ardor  deepnsea 
dredgings  off  our  coast,  particularly  the  northeast  extremi^  of 
the  St.  Greorges  Banks,  with  the  hope  of  finding  that  now  strangely 
interesting  shell,  Leda  trunccUa,  which  has  been  brought  home  Arom 
the  seas  of  Greenland  in  a  recent  state  by  arctic  voyagers ;  and  on 
the  other  hand,  to  investigate  the  clay  beds  of  the  coast  of  New 
England,  and  Canada  and  Labrador  with  the  hope  of  finding  the 
Area  pectunculoidea,  which  we  can  now  with  some  degree  of  safety 
predict  will  be  eventually  found.  The  kind  of  bottom  the  writer 
found  on  the  northeastern  end  of  St.  Georges  Banks,  and  which 
proved  so  remarkably  rich  in  molluscan  and  vermian  life,  was  a 
sandy  mud,  much  like  that  of  the  richest  fossiliferous  beds  in  our 
glacial  formation. 

We  have  but  glanced  at  the  identical  features  of  the  glacial  phe- 
nomena of  the  Alps,  Scandinavia  and  northeastern  America,  a  mat- 
ter which  our  geologists  have  doubtless  each  observed  for  them- 
selves, and  which  struck  Prof.  Agassiz  when  he  first  arrived  in  this 
country  after  his  years  of  exploration  in  the  Alps,  and  journeys  in 
Scotland  and  Wales,  but  which  will  perhaps  suffer  repetition  in  a 
popular  journal  of  this  character.  As  Humboldt  early  in  this  cen- 
tury expressed  his  delight  at  finding  identical  rocks  in  the  New  and 
Old  World,  the  student  of  the  superficial  deposits  that  cover  these 
rocks  cannot  restrain  his  delight  at  finding  them  almost  identical 
in  both  hemispheres.  Indeed  it  may  be  a  comfort  to  the  American 
student  of  glacial  phenomena  to  know  if  he  is  debarred  from  visit- 
ing the  glaciers  of  the  Alps  or  Norway,  or  even  those  of  the  Rocky 
Mountains,  that  in  the  northern  states,  their  marks  are  as  freshly 
preserved  as  in  the  Old  World,  except  at  the  very  edge  of  the 
glaciers  themselves  when  photographs  will  supply  the  place  of 
actual  vision. 


THE   COTTON   CATERPILLAR. 

BY   LEWIS  A.  DODGE. 

There  are  two  kinds  of  insects  which  feed  upon  and  destroy  the 
cotton  crop.  The  boll  worm  (Fig.  39,  caterpillar  and  moth)  eats 
only  the  bolls  or  pods  containing  the  unripe  cotton  lint.    It  confines 
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ita  ravages  to  the  botia  alone  and  does  not  trouble  the  foliage  on 
the  cotton  plant.     The  first  brood  of  boll  worms  always  appears  ' 
in  the  com  iiolds,  where  it  feeds  on  the  silk  and  leaves  of  the 
more  tender  com  until  it  is  large  enougli  to  attack  the  tough  cotton 
pods,  eating  into  them  just  as  the  ap|>le  worm  cats  into  the  apple. 

But  the  insect  which  we  dread,  and  which  we  call  the  caterpillar* 
(Fig.  40,  moth  and  caterpillar),  cats  only  the  leaves  on  the  cotton 
J.,,  ^  plant.     The  boll  nrorm 

sometimes  attacks  the 
long-stuple  cotton,  but 
only  us  an  attendant  on 
the  caterpillar,  complet- 
ing what  the  latter  had 
begun.  We  Imve  twice 
had  our  cotton  fields 
eaten  out  completely 
since  the  war  and  conse- 
quently have  been  com- 
pelled  to  Icum  something 
about  the  habits  of  the  caterpillar.  In  appearance  and  size  it  U 
at  first  like  the  canker  worm,  but  towards  the  latter  part  of  Octo- 
ber it  becomes  much  larger  and  more  active. 

In  one  respect  it  differs  from  the  canker-worm — wlicn  you  touch 
one,  it  jurapn  away  tlircc  or  four  iuelies  ;  but  ortlinarily  it  crawls 
about  from  Icof  to  leaf.  When  first  dis- 
covered—aljout  tlie  last  of  July — it  is 
verj-  small,  not  much  larger  than  the 
head  of  a  pin  and  was  eating  holes 
through  the  leaves  of  the  tcnderest  cot- 
ton from  the  under  side.  It  soon  disap- 
peared and  in  about  two  weeks  we  found 
a  new  broo<l  which  iiicrcasctl  in  size  and 
numbers  much  more  ra|ii<lly  than  the 
first.  This  second  lirood  was  eonflneil  to 
spots  in  the  fields,  eating  all  the  foliage  wherever  it  began.  After 
eoting  for  about  two  weeks  they  begun  to  roll  up  in  the  cotton 
leaves  in  the  form  of  cocoons  and  sliortly  turne<l  into  moths,  which 
flew  in  every  tlirection  over  the  fields  an^l  deposited  their  eggs  for 
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the  third  brood.    Each  female  moth  is  said  to  lay  at  least  five  hun- 
dred eggs,  so  any  one  can  judge  how  rapid  is  the  increase. 

Thus  the  caterpillars  keep  on  multiplying  into  new  broods  till 
near  the  middle  of  November,  when  the  frost  kills  them  off.  The 
common  belief  among  the  negroes  is  that  the  caterpillar  knows 
when  the  ftost  is  coming,  and  takes  to  the  woods,  where  it  sleeps 
till  the  next  spring,  but  I  have  never  verified  their  belief.  As  the 
cotton  plant  gets  older  and  the  leaves  tougher,  the  caterpillar  in- 
creases in  size  and  activity  and  eats  from  morning  till  night.  Of 
course,  as  the  plant  loses  its  leaves,  it  dries  up  and  the  fruit  bolls 
wither  and  rot,  just  as  apples  do  under  similar  conditions.  After 
the  worms  have  taken  possession  of  the  fields,  it  is  always  esti- 
mated that  from  one-half  to  three-fourths  of  the  yield  has  been  cut 
off.  We  have  this  year  about  three  hundred  acres  planted  in  cot- 
ton. At  the  lowest  calculation  of  price  tnuf  yield  per  acre,  this 
ought  to  turn  us  in  a  $16,000  crop ;  but  if  the  caterpillars  get  into 
it,  we  shall  be  lucky  to  get  $8,000  out  of  it.  • 

As  to  where  or  how  the  cotton  caterpillar  originated,  several  the- 
ories have  been  advanced.  Some  say  that  they  came  from  the  Ba- 
hama islands  to  Florida  and  thence  spread  up  along  the  coast.* 
But  I  suppose  they  came  just  as  the  canker  and  currant  worms 
came,  and  it  is  as  easy  to  account  for  one  as  the  other.  Their  devel- 
opment depends  much  on  the  state  of  the  atmosphere.  Dog-day 
weather  seems  to  be  favorable  to  their  increase  and  spread,  while 
a  hot  sun  scorches  them  and  renders  their  food,  the  leaves,  dry 
and  tough.  Before  the  war,  they  did  not  appear  oftener  than  once 
in  seven  years,  and  man\-  old  and  experienced  planters  say  that 
we  have  them  now  oftener,  because  our  method  of  cultivation  is 
different  from  theirs  and  not  so  thorough.  It  was  always  cus- 
tomary to  burn  off  all  the  cotton  fields  and  old  pastures  after  the 
frost  had  killed  vegetation,  thus  destroying  any  eggs  that  might 
have  remained  unhatched.  This  practice  in  many  cases  is  neg- 
lected now ;  and  again  they  say  that  we  put  off  ploughing  up  our 
ground  too  late  ;  that  by  ploughing  early,  the  frost  has  a  chance  to 
act  on  the  soil  and  kill  all  grubs  and  cgga  deposited  under  the 
surface.  The  darkey  also  has  his  reason,  which  perhaps  is  as  good 
as  any  yet  assigned.  He  says  the  guano  brings  the  caterpillar, 
reasoning  from  the  fact  that  it  always  attacks  the  rankest  cotton 


♦For  an  account  of  the  dietributiou  of  the  army  or  cotton  wonn,  see  the  Natu- 
KAUST,  Vol.  It,  p.  S2. 
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first,  this  having  attained  its  luxuriance  tliroagh  the  application 
of  guano.  He  says  the  Yankees  are  so  much  in  a  hurry  to  make 
money  that  they  use  more  guano  than  they  ought.  Yankees, 
guano,  caterpillars  and  carpet-baggers  are  all  associated  together 
in  his  mind.  He  will  not  steal  guano  for  this  same  reason,  that 
he  believes  it  breeds  the  caterpillars. 

We  have  tried  several  methods  of  checking  them,  but  none  did 
much  good.  We  built  fires  at  night  around  our  fields  to  attract 
the  moths,  but  they  did  not  seem  much  inclined  to  commit  suicide. 
We  hired  hands  to  examine  the  plants  and  pick  oflf  the  leaves 
having  eggs  on  them,  but  it  was  a  slow  and  useless  job.  We 
heard  that  insects  could  not  endure  the  smell  of  the  castor  bean 
plant  and  so  planted  rows  of  them  through  the  fields,  but  it  did  no 
good  ;  on  the  contran',  they  rather  liked  it.  In  fact  the  only  eflfec- 
tual  remedy  was  by  picking  off*  the  worms  themselves,  thus  check- 
ing their  spread.  But  one  hundred  hands  picking  all  day  would 
not  gather  more  than  two  or  three  barrels,  and  at  night  there 
seemed  to  be  just  as  many  in  the  field,  though  their  increase  was 
evidently  lessened.  Perhaps  j'oii  say  "why  not  apply  carbolic  acid 
to  the  plants?"  We  have  tried  that  too,  but  you  might  as  well 
attempt  to  put  out  a  burning  house  with  a  pocket  syringe,  as  to 
sprinkle  a  field  of  a  hundred  acres.  How  to  keep  them  off,  or  how 
to  destroy  them  after  they  have  come,  has  not  yet  been  discovered. 

No  one  who  has  not  seen  thcin  at  work,  can  conceive  of  the 
devastation  they  commit.  We  have  had  a  field  of  over  one  hun- 
dred acres  eaten  out  so  clean  by  them  in  ten  days'  time,  that  it 
had  the  appearance  of  having  been  burnt  over  by  fire.  To-day 
you  see  only  a  few  here  and  there ;  in  less  than  a  week  the  ground, 
with  every  cotton  plant  and  other  bush,  is  one  squirming  mass  of 
worms.  They  are  born  to  devour  and  most  faithfully  do  they 
execute  their  mission.  When  they  are  in  full  blast,  the  air  in  a 
cotton-field  is  filled  with  a  sickening  odor  of  the  macerated  leaves, 
and  I  have  thought  I  could  hear  the  noise  of  their  eating  and 
crawling.  I  have  seen  ditches  a  foot  deep  for  miles,  filled  to  the 
top  with  drowned  worms,  and  in  one  instance  the  wagon  rut  for 
eight  miles  or  more  was  full  of  a  wriggling  mass  of  them.  V>og8^ 
geese,  turke3's  and  birds  thrive  on  them,  and  forsake  all  other  food 
for  them.  The  negroes'  dogs  get  fat  on  them  alone  ;  the  rice  birds 
desert  the  rice  fields  in  thousands,  preferring  the  worms  to  the 
tender  rice. — Adapted  from  the  Boston  Congregationalist, 


ON  THE  GENUS  TINOCERAS   AND  ITS   ALLIES. 


BY   PROFESSOR   O.    C.    MARSH. 


In  the  March  Naturalist  (p.  157)  there  is  an  article  by  Prof.  ' 
Cope,  on  "The  Gigantic  Mammals  of  the  Genus  Eobasileus," 
which  contains  no  new  facts  on  the  subject,  but  some  interesting 
additions  to  the  list  of  errors  which  I  have  pointed  out  in  the  same 
number  (p.  151).  This  paper  purports  to  have  been  read  at  the 
Dubuque  Meeting  of  the  American  Association  of  Science,  but  ob- 
viously includes  the  results  of  Prof.  Cope's  later  investigations,  as 
well  as  some  corrections  suggested  by  my  recent  criticism.  This 
is  equally  true  of  the  appended  paper,  which  was  first  issued  sepa- 
rately, and  has  just  been  republished,  in  an  amended  form,  in  the 
'*  Proceedings  of  the  Philadelphia  Academy  "  (p.  11). 

Since  the  March  Naturalist  was  published,  I  have  had  an  op- 
portunity, through  the  kindness  of  Prof.  Agassiz,  of  examining  a 
series  of  photographs  of  the  skull  described  as  Eohasileus  comutus^ 
by  Prof.  Cope.  These  views  fully  confirm  my  previous  belief  in 
regard  to  this  specimen  (p.  153),  viz. :  that  it  belongs  to  my  genus 
Tinoceras,  and  hence  to  the  Dinocerata.  The  species  is  apparently 
T,  grandis  Marsh.  These  photographs,  moreover,  when  examined 
in  connection  with  remains  of  Dinocerata  in  the  Yale  Museum,  show 
conclusively  that  Prof.  Cope  has,  from  the  first,  mistaken  many 
Important  characters  of  his  own  specimens,  and  hence  his  errone- 
ous conclusions  in  regard  to  the  group  to  which  they  belong.  His 
papers  on  this  subject,  therefore,  should  be  corrected  on  the  fol- 
lowing points,  as  well  as  on  those  I  have  already  mentioned : — 1st, 
The  name  Eobasileus  Cope,  is  a  synonym  of  Tinoceras  Marsh, 
which  antedates  it  (p.  152),  and  the  name  of  the  family,  Tinoce- 
ratidiB,  likewise  has  priority  over  Eobasiliid<ne,  which  Prof.  Cope  has 
recently  introduced.  2nd,  The  name  Loxolophodon  Cope  should 
not  be  applied  to  this  genus,  as  there  is  no  satisfactory  evidence 
that  the  single  premolar  tooth  to  which  it  was  first  given  is  generi- 
cally  identical,  and  the  probabilities  are  against  it.  3d,  The  spe- 
cies Eobasileus  cornutus  Cope  appears  to  be  the  same  as  Tinoceras 
grandis  Marsh,  which  was  first  described.  The  species  E,  furcatus 
Cope,  founded  on  portions  of  supposed  nasal  bones  (which  Prof. 

(217) 


218  THR   GENUS  TINOCERAS  AND   ITS  ALLIES. 

Cope  has  since  called  frontal  bones),  has  at  present  no  authority, 
the  specimens  described  being  evidently  the  posterior  horn-cores 
of  other  known  species.  Judging  from  the  description,  the  name 
E.  2)r€8sicornta  Cope,  has  no  better  foundation.  4th,  The  genus 
Dinoceras  Mai'sh,  is  distinct  from  Uintatherium  Lcidy,  although 
perhaps  nearly  related.  5th,  The  mammals  of  the  above  genera 
cannot  be  placed  in  the  order  Proboscidea,  but  constitute  a  sepa^ 
rate  order,  Dinocerata,  6th,  The  presence  of  a  proboscis  does  not 
directly  result  from  the  osteological  characters  of  this  group,  but 
is  inconsistent  with  them ;  and  hence  the  evidence  is  strongly 
against  it.  7th,  The  skull  in  the  Dinocerata  presents  no  distinct- 
ive Proboscidian  features,  and  the  subordinate  resemblance  in  the 
limb-bones,  I  pointed  out  before  Prof.  Cope  wrote  anything  on  the 
subject.  8th,  The  presence  of  canine  teeth  and  horns,  alone,  was 
not  stated  by  me  to  be  characteristic  of  a  new  order,  but  other  im- 
portant characters  were  mentioned  (p.  loO).  9th,  The  canines  of 
the  Dinocerata  do  not  correspond  to  the  tusks  of  the  elephant,  and 
the  latter  are  not  enclosed  between  the  premaxillary  and  the  max- 
illary, but  are  inserted  in  the  former  bone.  10th,  The  nasal  bones 
of  the  Dinocerata  are  much  elongated,  and  do  not  have  their  free 
extremities  extremely  short,  or  deeply  excavated.  11th,  The  fron- 
tals  do  not  extend  in  front  of  the  prcraaxillaries ;  their  extremi- 
ties do  not  form  bony  projections  like  shovels,  and  they  do  not 
support  horns  or  processes  at  both  extremities.  12th,  The  ante- 
rior horn-cores  are  on  the  nasal  bones,  and  not  on  the  frontals,  and 
they  are  not  composed  externally  of  the  niaxillaries.  13th,  The 
middle  pair  of  horn-cores  are  not  on  the  frontals,  but  on  the  max- 
illarics,  their  inner  inferior  margin  alone  being  formed  of  the  na- 
sals. 14th,  The  tarsus  and  foot  are  not  strictly  Proboscidian  in 
character,  but  show  strong  Perissodactyl  features,  6.(7.,  in  the  ab- 
sence of  a  hallux,  and  in  the  articulation  of  the  astragalus  with 
both  the  navicular  and  cuboid  bones. 

The  species  of  Dinocerata  at  present  known  with  certainty  are 
the  following : — Tinoceras  ancepn  Marsh,  Tinoceras  grandis  Marsh, 
Uintatherium  robustuni  Leidy,  Dinoceras  mirabilis  Marsh,  and 
Dinoceras  lacustris  Marsh.  To  these  should  probably  be  added 
Megacerops  Coloradensis  Leidy. 


'     BEVIEWS  AND  BOOK  NOTICES. 

Caliban  :  the  Missing  Link.*  —  This  curious  volume  of  Dr. 
Wilson's,  can  nowise  be  compared  with  his  former  works,  espec- 
ially the  ''  Prehistoric  Annals  of  Scotland."  Indeed,  doubts  con- 
tinually arose,  during  our  perusal  of  it,  whether  it  really  could 
be  classed  among  the  many  works  that  of  late. have  appeared, 
scientifically  discussing  the  question  of  the  ape-descent  of  man. 
This  volume  consists  of  fourteen  chapters,  all  quite  brief;  and  but 
eight  of  them  really  touching  upon  that  ''  missing  link,"  that  he 
assumes  the  evolutionist  to  consider  as  the  bridge  that  crosses  the 
chasm  now  existing  between  man  and  his  nearest  pithecoid  rela- 
tive. This  link  is  curiously  interwoven,  as  it  were,  with  Caliban 
of  Shakespeare's  Tempest ;  and  we  have  in  the  two  hundred  and 
seventy-one  pages  of  the  book,  a  double  essay  on  evolution  and 
poetry,  certainly  very  novel  and  entertaining,  if  nothing  more ; 
*'  the  object  aimed  at  in  the  following  chapters,"  being,  according 
to  their  author,  "  to  place  the  conceptions  of  modem  science  in 
relation  to  the  assumed  brute  progenitor  of  man,  alongside  of 
those  imaginative  pieturings,  and  of  the  whole  world  of  fancy  and 
superstition  pertaining  to  that  elder  time  ;  while  also,  the  literary 
excellences,  and  the  textual  difliculties  of  the  two  dramas  of 
Shakespeare  chiefly  appealed  to  in  illustration  of  the  scientific  ele- 
ment of  inquiiy,  are  made  the  subjects  of  careful  stud}'."  Dr. 
Wilson  has,  indeed,  placed  the  conceptions  of  modern  science 
alongside  the  whole  world  of  fancy,  but  in  doing  so  has,  we  think, 
misinterpreted  modem  science  in  making  the  Caliban  of  Shakes- 
peare's fancy  the  embodiment  of  the  former's  sum  total  of  results. 

At  the  very  outset,  the  author  continually  refers  to  the  "miss- 
ing link,"  the  Caliban  of  Darwin's  fancy,  a  mere  hypothetical  being 
to  make  good  that  writer's  theorj^ ;  but  the  evolutionist  does  not 
intimate  that  one,  but  many,  links  are  gone  ;  a  whole  section,  if  you 
will,  in  the  great  chain  of  being.  We  doubt  not  for  one  moment, 
that  Dr.  Wilson  himself  would  claim  that  the  Bushman  and  the 
European  were  far  different  genera,  had  some  geological  cataclysm 
destroyed  the  intermediate  races  ;  and  would  deny  their  former  ex- 
istence.    So  it  is  just  as  reasonable,  and  no  more,  to  den}'^  that 

•Caliban:  The  misHing  Link.    By  Daniel  Wilson,  LL.D.    London.    Macmillnn  &  Co. 
1873.    12ino,  pp.  271. 
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more  human  apes  have  existed,  as  in  tbe  supposed  case ;  and  no 
Caliban,  we  admit,  could  have  filled  that  intermediate  state  which 
thousands  of  years  and  many  generations  must  have  done.  Could 
not  time  have  accomplished  this  result?  And  what  of  the  argu- 
ment that  the  ^^  commencing  "  man  would  be  too  helpless  to  sur- 
vive? Are  the  more  anthropoid  apes  in  greater  danger  during 
infancy,  than  those  smaller  monkeys  that  thrive  so  well  in  the 
tropical  forests?  Dr.  AVilson  seems  to  confound  the  semi-human 
and  the  idiot,  but  between  them  we  can  find  nothing  in  common, 
and  wonder  that  "  the  half  human  intellect,"  is  to  him  so  difficult 
a  matter  to  realize.  Natural  selection  places  all  other  life  —  or 
other  agencies,  if  you  will,  effect  it  —  in  positions  favorable  to 
growth  and  increase,  and  why  not  an  ape,  less  brutish  than  the 
gorilla,  and  even  less  human  than  the  Bushman  described  by  Lich- 
tenstein  as  presenting  "  the  true  physiognomy  of  the  small  blue 
ape  of  Caflft-aria."  (Quoted  by  Lubbock,  in  Origin  of  Civilization. 
London,  2d  edition,  p.  8). 

While  making  many  references  to  various  savage  races,  Dr. 
Wilson  argues  really  that  man  is  man,  of  the  calibre  and  ability  of 
the  great  discoverers,  rather  than  a  species  of  many  races,  or  a 
being  of  several  species.  Mere  denial  goes  but  a  little  way  on 
this  assumption.  lie  overlooks  that  really  but  a  mere  handfbl, 
as  it  were,  of  the  human  species  fiave  effected  that  advancement 
wjiich  simply  benefits  the  whole.  China  could  never  produce  a 
steam  engine  except  as  a  copy  ;  and  the  Algonquin  Red  Indians 
of  this'  continent  are  as  permanently  hunting  tribes,  and  nothing 
more,  as  the  moon  to  Caliban  was  the  "  lesser  light  "  in  compari- 
son with  the  sun.  So  there  is  a  vast  difference  in  the  mental  cali- 
bre of  the  monkeys,  which  evolution  could  alone  have  brought 
about ;  and  the  Kumbekephali,  that  Dr.  Wilson  so  ingeniously 
brought  to  light  from  their  hoary  graves  in  Scotland,  gradually 
evolved  all  those  capabilities  which  the  relics  of  the  graves  have 
shown,  as  interpreted  by  the  learned  author  of  ''  Prehistoric  An- 
nals of  Scotland,"  that  they  were  finally  possessed  of. 

The  third  chapter,  entitled  "Caliban's  Island,"  is  again  an  equal 
mixture  of  ethnology  and  the  drama ;  but  the  conclusion,  leaving 
Shakespeare's  home  of  Caliban  at  rest,  takes  up  the  question  of 
the  home  of  those  hypothetical  apes  that  in  their  own  onward 
march  of  improvement  are  asserted  by  the  evolutionist  to  have 
given  birth  to  man.     Dr.  Wilson  cannot  see  in  Borneo  an  island 
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suitable  for  snch  a  process,  and  denies  that  such  an  ^'  Eden"  as 
Hseckers  Lemuria  could  have  existed ;  but  does  not  give  conclu- 
sive reasons  why  such  was  not  formerly  the  case.  How  is  it  possi- 
ble that  the  surface  of  the  earth  can  now  be  correctly  delineated, 
as  it  was  in  the  Miocene  period,  when  the  first  man  probably 
appeared  ? 

Whatever  may  be  the  truth  of  man's  origin,  it  has  at  least  been 
proved  that  it  has  taken  unnumbered  centuries  for  man  to  become 
what  a  few  of  his  numbers  now  are ;  and,  again,  that  so-called 
savages  are  not  a  result  of  racial  degradation.  With  these  facts, 
as  we  consider  them,  prominent  in  the  mind,  as  we  read  of  Shakes- 
peare's Caliban,  elucidated  by  Dr.  Wilson's  ingenious  pages,  we 
cannot  but  think  that  there  is  a  balance  in  favor  still  of  Darwin's 
theory,  and  that  the  greater  difSculties  in  the  way  of  absolute 
proof  have  not  been  touched  upon  by  the  author  of  "  The  Missing 
Link."  —  CCA. 

Ornithology  of  the  West.* — Our  notice  of  Mr.  Allen's  article 
has  been  unavoidably  delayed,  and  even  now  we  can  do  little  more 
than  call  attention  to  one  of  the  most  important  of  the  year's 
contributions  to  North  American  Ornithology — a  telling  paper, 
worthily  succeeding  the  author's  "Florida."  As  Director  of  a 
scientific  expedition  from  the  Cambridge  Museum,  Mr.  Allen  ex- 
plored the  greater  portion  of  four  territories,  collected  some  two 
thousand  specimens  of  over  two  hundred  species  of  birds,  besides 
much  other  material,  and  made  extended  observations,  especially 
in  the  matters  of  geographical  distribution  and  climatic  variation. 
The  range  of  the  species  is  exhibited  by  means  of  eight  separate 
local  lists,  while  a  ninth  gives  a  digest  of  the  whole.  The  faunal 
catalogues  are  severally  prefaced  with  topographical,  climatic  and 
other  data  of  important  bearing  and  enlarged  with  various^  inter- 
esting biographical  notes. 

Questions  of  variation  in  specific  character  according  to  extrinsic 
physical  agencies  are  discussed  throughout  the  paper  as  they  suc- 
cessively arise,  and,  we  need  not  add,  with  the  author's  recognized 
impartiality  and  ability.  The  observed  facts  receive,  on  the  whole, 
what  we  believe  to  be  their  true  interpretation.  We  have  no  space 
to  occupy  with   details,  for  which  we   must  simply  refer  to  the 

•  Notes  of  an  Ornithological  Reconnoissance  of  Portions  of  Kansas,  Colorado,  Wyo- 
ming and  Utah.  By  J.  A.  AUen.  Bull.  Mus.  Comp.  Zool.  ill,  No.  6,  pp.  113-183.  July, 
187S. 
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memoir  itself ;  but  some  points  of  general  moment  may  be  briefly 
noticed.  Mr.  Allen  describes  or  otherwise  records,  but  without 
naming,  "several  well-marked  geographical  races  not  previously 
chronicled ;"  and  claims,  as  unquestionably  he  may,  "  a  coufirma* 
tion  of  all  the  general  conclusions  arrived  at  in  my  [his]  recent 
paper  .on  the  *  Winter  Birds  of  East  Florida.'"  Most  of  these 
varieties  hang  upon  the  law,  which  we  believe  Mr.  Allen  was  the 
first  to  apply  to  our  birds,  if  not  the  first  to  announce,  that,  other 
things  beiYig  equal,  intensity  of  coloration  varies  directly  with  the 
mean  annual  rainfall.  It^  extreme  manifestation,  in  the  bleached 
forms  of  the  American  desert,  have  before  been  noticed  ;  but  its  uni- 
versal operation  seems  to  have  been  hitherto  unregarded.  Color- 
characters  of  birds  are  thus  correlated  with  the  three  leading  surface 
conditions — forest,  prairie  and  desert — and  proven  due  to  the 
same  meteorological  causes.  We  believe  this  law  to  be  one  of  the 
soundest  and  broadest  ever  applied  to  the  study  of  birds.  Vari- 
ation in  the  size  of  peripheral  parts  inversely  with  latitude  is  a 
second  proposition  Mr.  Allen  has  elucidated  and  sustained  by 
numerous  observations ;  its  full  bearing  is  probably  yet  to  be  deter- 
mined, since  for  the  present  it  lacks  the  stability  and  unequivocacy 
of  the  other.  We  find  that  most  of  tiie  "*  new  "  geographical  races 
noticed  by  Mr.  Allen  depend  u[)on  one  or  both  of  these  laws. 
One  of  the  most  noticeable,  and,  its' authorship  considered,  one  of 
the  most  unexpected,  features  of  the  present  paper  is  the  recog- 
nition of  numerous  races  by  name  —  a  mode  of  treatment  that  we 
heartily  endorse.  As  many  of  our  readers  know,  ever  since  Mr. 
Allen  applied  the  entering  wedge  in  the  locally  famous  case  of 
Turdus  Alickey  he  has  made  variation  his  specialty,  and  lost  no 
opportunity  of  showing  intergradation  of  forms  once  considered 
specific.  It  is  undeniable  that,  spurred  by  enthusiasm  of  discovery 
and  zeal  of  earnest  conviction,  he  occasionally  overshot  the  mark 
—  indeed,  this  present  paper  shows  he  is  himself  aware  of  this,  for 
he  has  already  taken  apart  some  of  the  crude  s3'nonymical  lists 
that  marred  ""Florida,"  and  given  a  "name"  as  well  as  a  "local 
habitation"  to  many  varieties  he  formerly  ignored.  We  believe 
him  to  be  now  treading  on  sure  ground,  with  far  less  to  regret  for 
the  past  than  is  the  common  lot  of  the  advocates  of  innovations 
that  mean  iconoclasm.  The  past  year  has  witnessed  changes  in 
American  Ornithology  unprecedented  since  Baird  recast  the  Audu- 
bouian  model,  if  not  since  Wilson  took  the  subject  Arom  European 
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writers  to  himself — changes  not  only  involving  nomenclature  and 
the  rest  of  the  machinery,  but  also  profoundly  afi'ecting  methods  of 
study.  It  is  too  early  to  decide  whether  the  modification  was  sim- 
ply the  inevitable  swinging  back  of  a  pendulum  that  has  reached 
its  limit,  or  whether  it  was  effected — at  any  rate,  hastened — by 
Mr.  Allen's  instrumentality.  In  the  latter  event,  and  if  the  late 
revulsion  proves  to  be,  as  it  apparently  is,  a  real  reform,  Mr. 
Allen's  conspicuous  connection  with  the  progi-ess  of  the  science  at 
that  particular  time  is  to  be  regarded  as  singularly  fortunate. — 
E.G. 

Intermembral  Homologies.*  —  Since  it  is  not  reasonably  pos- 
sible to  do  justice  to  this  remarkable  paper  within  the  limits  to 
which  we  are  confined  on  this  occasion,  we  must  be  content  to  in- 
dicate its  nature  and  scope.  This  restriction  is  perhaps  the  less  to 
be  regretted  because,  as  some  few  of  our  readers  may  be  aware, 
our  own  studies  of  the  same  subject  have  run  too  nearly  parallel 
with  Prof.  Wilder's  for  us  to  have  entirely  escaped  a  bias  of  judg- 
ment unfavorable  to  impartial  criticism  ;  and  because  we  would  not 
even  seem  to  seize  an  opportunity  that  the  office  of  reviewer  affords 
of  arguing  in  favor  of  views  that  both  the  author  and  ourselves 
desire  should  be  left  to  stand  or  fall  upon  their  own  merits.  Search- 
ing criticism  can  only  be  expected  from  those  who  differ,  not  those 
who  agree.  We  are  satisfied  of  the  soundness  of  Prof.  Wilder's 
main  views  of  the  vertebrate  homologies ;  and  if  we  are  at  present 
unprepared  to  go  with  him  as  far  as  he  has  gone,  this  is  chiefly 
because  he  appears  to  have  pushed  past  a  certain  Rubicon  that 
separates  the  safe  logic  of  observation  from  the  possibly  fallible 
results  of  speculation.  If  we  were  urged  to  specify  what  we  be- 
lieve to  be  a  misconception  under  which  our  learned  friend  labors, 
we  should  say  it  were  this,  as  gathered  from  his  collateral  writings  ; 
that  no  mental  abstraction,  wiiether  moral,  lesthetic  or  purely 
intellectual,  can  be  formed,  unless  a  corresponding  material  em- 
bodiment exists ;  and  that  consequently  conception  of  an  idea 
implies  that  it  has  some  real  physical  expression.  But  there  is 
reason  to  believe  in  the  existence  of  a  class  of  ideas,  conventionally 
designated  as  fanciful,  to  which  this  hypothesis  has  no  proven 
application.    One  of  the  clearest  and  strongest  points  of  the  paper 

♦  Intermembral  Ilomoloi^ies :  The  Correspondence  of  the  Anterior  and  Posterior 
Limbs  of  Vertebrates.  By  Burt  G.  Wilder,  S.  B.,  M.  D.,  etc.,  Proc.  Bost.  Soc.  N.  H. 
ziT,  p.  154,  et  seq.f  1872. 
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is  that  made  on  pp.  15  and  17,  where,  in  the  hope  of  closing  *'  the 
first  century  of  this  [the  homological]  controversy  by  proposing  a 
view  embracing  the  best  elements  of  both  the  two  great  parties, 
syntropists  and  antitropists,"  the  author  says:  '*  it  is  probable 
therefore,  that  for  a  final  solution  of  the  problem  we  must  combine 
the  visual  method  of  Huxley,  as  based  on  the  facts  of  position  in 
the  embryo  and  lower  animals,  with  the  intellectual  method  of 
Wyman,  as  based  upon  a  great  law  of  organization." 

The  ^'  historical  sketch  of  the  question  "  with  which  the  article 
opens  is  a  valuable  contribution  of  the  literature  of  the  subject, 
meriting  a  more  pretentious  name,  since  it  is  a  critical  summary 
of  most  that  has  been  done  in  this  field  —  one  than  which  few  have 
been  more  harrowed  with  so  little  cultivation.  The  author  con- 
tinues with  a  revised  nomenclature  of  parts  and  of  ideas — a  bold 
attempt  to  furnish  some  new  tools  of  thought  and  sharpen  others, 
the  success  of  which  can  only  be  surmised,  since  this  depends 
more  upon  acceptability  than  adaptability.  Such  words  as  meros^ 
talus  and  genu  strike  one  peculiarly,  while  such  as  paeudantitropy 
and  hypsesyntropy  demand  crystallization  of  the  ideas  they  fore- 
shadow to  command  general  recognition.  Much  original  evidence 
of  the  morphical  insignificance  of  numerical  composition  is  ad- 
duced in  another  portion  of  the  treatise  ;  while  several  general  and 
special  problems  are  presented  for  future  research.  May  we  not 
confidently  look  for  their  solution  by  an  author  who  has  proven, 
himself  an  earnest,  impartial  and  meritorious  investigator?  A 
chronological  list  of  works  bearing  on  the  subject,  invaluable  for 
reference,  closes  an  article  of  signal  pertinence  and  acceptability, 
which  becomes  at  once  indispensable  to  students  of  philosophic 
anatomy,  and  which  may  not  improbably  be  hereafter  recoided  as 
one  marking  an  important  period  in  the  progress  of  that  study. 
—  E.  C. 

Revision  of  the  EcniNi.* — This  superbly  printed  and  lavishly 
illustrated  work  is  another  of  the  series  of  Illustrated  Catalogues 
issued  by  the  Museum  of  Comparative  Zoology.  It  is  a  general 
work  on  the  living  species  of  Echini,  and  from  the  evident  care  in 
its  preparation,  combining  the  results  of  the  study  of  the  types 
of  most  of  those  who  have  written  on  this  order  scattered  through 

*  lUnstrated  Catalogue  of  the  Museum  of  Comparative  Zoology  at  Harvard  CoUege. 
No.  Tii.  Revision  of  the  Echini.  By  Alexander  Agassiz.  Parts  i-ii.  With  48  platM. 
Royal 8vo.    pp.378. 
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all  the  principal  museums  in  Europe  as  well  as  our  own  country,  it 
must  for  many  years  be  the  standard  work  on  this  subject. 

The  first  part  contains  the  bibliography,  followed  by  a  chapter  on 
"  Nomenclature,  which  will  greatly  interest  special  students  in  zo- 
ology, and  we  only  wish  we  had  room  to  reprint  certain  portions. 
Mr.  Agassiz  fiuds  that  the  value  of  the  genera  usually  recognized, 
"  when  tested  by  our  present  knowledge  of  the  changes  they  un- 
dergo seems  limited  almost  to  convenient  headings  or  keys  for  the 
more  ready  identification  of  species.  Genera,  as  we  recognize 
them  among  Echini,  are  certainly  not  founded  upon  features  of  gen- 
eral and  permanent  value,  but,  on  the  contrary,  upon  features 
applying  only  to  a  few  species,  and  of  very  limited  application." 
"In  spite  of  the  definite  existence  of  what  we  call  species,  genera, 
etc.,  when  we  apply  these  terms  to  limited  regions  and  series  of 
the  present  day,  yet  we  find  them  totally  inadequate  to  express  our 
wider  interpretation  when  our  standards  of  comparison  are  infinite 
in  time  or  space."  In  illustration  of  this  idea  expressed  of  the 
shifting  nature  of  generic  characters,  if  we  understand  our  author 
aright,  he  says  in  the  preface  to  his  second  part  that  "  the  number 
of  fossil  genera  has  been  increased  to  such  an  extent,  and  they 
have  been  based  upon  features  which  are  hero  shown  [by  the  study 
of  the  young  of  existing  species]  to  have  so  little  value,  that  be- 
fore we  can  make  a  satisfactory  comparison  of  the  fossil  species 
with  those  now  living,  a  thorough  reexamination  of  the  fossil 
Echini  from  our  present  standpoint  is  absolutely  necessary." 

The  "chronological  list"  contains  the  history  of  the  names  of 
the  diflTerent  forms  of  Echini ;  11 6  pages  are  devoted  to  s^^nonymy . 
An  interesting  chapter  on  "  Geographical  Distribution,"  ends  part 
I.  In  It  he  advocates  "  Loven's  theory  of  the  distribution  of  life, 
—  of  a  uniform  fauna  throughout  the  bottom  of  the  deeper  parts 
of  the  Atlantic." 

Mr.  Agassiz  thinks  that  we  now  have  a  very  fair  representation 
of  the  littoral  Echini  of  the  world,  and  as  recent  explorations 
indicate  that  we  have  hitherto  inadequately  mapped  out  the  prob- 
able distribution  of  life  at  great  depths,  he  would  wait  for  the 
results  of  such  explorations  before  discussing  the  subject.  He 
finds  that  the  distribution  of  sea  urcliins  agrees  remarkably  with 
the  "  great  belts  of  temperature  first  mapped  out  by  Dana ;"  and 
copies  them  on  the  seven  suggestive  maps  bound  in  before  the 
plates. 

AMER.  NATURAU8T,  VOL    VII.  15 
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The  second  part  consists  of  descriptions  of  the  Ek^hini  of  the 
Eastern  coast  of  the  United  States,  with  a  report  on  those  col- 
lected by  Pourtal^s  in  the  deeper  parts  of  the  straits  of  Florida. 

The  forty-nine  plates  arc  lithographs,  Woodbury  types  and 
Albcrtypes,  and  each  is  used  with  great  success  in  delineating  these 
forms  so  difficult  to  render,  and  expensive  both  as  regards  time 
and  money.  For  such  objects  as  Echini  photography  proves  in- 
valuable. 

African  Ornithology.* — Those  who  are  interested  in  this 
subject  will  welcome  this  as  a  very  convenient  and  useful  volume, 
the  entire  reliability  of  which  is  assured  by  the  author's  evident 
familiarity  with  the  birds  treated,  as  well  as  by  the  able  critical 
editorship  of  his  manuscripts.  It  is  likewise  a  comprehensive 
treatise,  four  hundred  and  twenty-eight  species  being  included. 
Specimens  of  nearly  all  of  these  have  been  reexamined  and  identi- 
fied by  Mr.  Gurney,  to  whom  we  owe  their  nomenclature  and  ar- 
rangement, as  well  as  the  technical  portions  of  the  work,  Mr. 
Andersson's  portion  being  that  of  a  naturalist  in  the  field.  The 
complete  title  of  the  work,  below  quoted,  sufficiently  shows  its 
plan  and  scope,  while  general  praise  of  the  mode  of  execution 
would  be  entirely  superfluous.  A  point  of  interest  for  American 
ornithologists  is  the  authentic  record  of  Tringa  Bairdii^  as  a  bird 
of  South  Africa. —  E.  C. 

*  Notes  on  the  Birds  of  Daniara  Land  and  the  adjacent  countries  of  south-west  AArlca. 
By  the  late  Charies  John  Anderr^son,  author  of,  etc.  Arranged  and  edited  bj  John 
Henry  Gumcy,  with  some  additional  notes  by  the  editor,  and  an  introductory  chapter 
containing  a  sketch  of  the  Author's  life,  abridged  fVoni  the  original,  published  In  Sweden. 
London.    John  Van  Voorst,  1872.    8vo.  pp.  xlviii,  3U4. 

t  Mr.  liarting's  supposition  that  this  species  has  never  been  figured  is  not  quite 
correct.  Soon  after  its  original  description,  a  life-size  colored  plate  of  two  flgurea 
was  executed,  I  think  by  Mr.  Cassin.  in  Philadelphia.  I  had  proofs  in  my  possession 
for  sometime  before  I  lost  them,  and  I  bclicre  there  are  others  extant  in  the  Smith- 
sonlan.  But  I  had  nothing  to  do  with  the  matter,  never  knew  for  what.  If  any,  work 
the  plate  was  intended,  and  cannot  say  whether  or  not  it  was  ever  published.  The 
following  summary,  probably  approaching  completeness,  of  the  literature  of  the  species, 
is  subjoined  for  convenience  of  reference : 

?  Chorlito  lomo  negro  AZARA,  sec.  Scl.  et  Sal  v. 

?  "  Tringa  melanota  ViEILLOT." 

?  *' Tringa  dormlia  MEYER  et  LiCHT." 

?  THnga  pectoralii  CaSSIN,  Gilliss'  Exp.  1855,  ii.  195. 

Tringa  Schimii  WooDnouSE.  Sitgreave's  Exp.  1853, 100,  Excl.  syn.,  nee  Brehm. 

THnga  Bonapartii  Cassin,  Baird's  B.  K.  A.  1858, 722  {partim)  nee  Schlegel.  HATDBNy 
Qeol.  ft  Nat.  Hist,  of  the  Upper  Missouri,  1802, 174.  ('^  Water  courses  of  the  North* 
west.") 

Tringa  maeulata  Schlegkl,  Mus.  Pays-Bas,  Scolopaces,  1864,  39  {ptartim). 

Actodramat  Bairdii  COUES,  Proc.  Phila.  Acad.  1861,  194.  (*<N.  Am.,  E.  of  S.  Mte.*')— 
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New  Species  op  American  Moths.* — Mr.  Grote  is  still  supply- 
ing OS  with  descriptions  of  our  moths,  which  will  make  their  study 
all  the  easier  for  students.  We  cannot  agree  with  him  in  placing 
(after  Lederer's  example)  the  species  of  Hypena  and  indeed  all  the 
**  Deltoids  "  among  the  Noctuids,  believing  that  they  run  into  the 
true  P3rralids,  whether  we  consider  the  larval  or  adult  chairacters. 

Unfortunately  for  lepidopterists  the  second  paper  we  notice  is 
but  a  fragment.  It  is  a  mere  outline  of  an  extended  memoir  in 
which  all  the  North  American  species  known  to  the  author  as  be- 
longing to  the  genus  Catocala  were  fully  described.  This  paper 
was  lost  in  transportation.  This  beautiful  genus,  says  Mr.  Grote, 
"  seemed  to  have  its  largest  representation  in  North  America,  and 
to  attain  with  us  its  fullest  development."  Fifty-four  species  are 
described. 

Illustrations  of  North  American  ENTOMOLOGT.f  —  We  have 
before  alluded  to  the  beautiful  and  useful  plates  which  Mr.  Glover 
has  for  years  past  been  preparing,  and  now  only  regret  that  more 
copies  of  the  present  work  have  not  been  struck  off.  The  volume 
before  us  is  one  of  the  most  important  works  on  entomology  that 
has  appeared  in  this  country.  On  the  thirteen  large  plates  are 
crowded  admirable  colored  figures  of  every  kind  of  grasshopper 
and  allied  forms  that  Mr.  Glover  has  been  able  to  obtain,  either 
from  his  own  cabinet  or  those  of  his  friends.  They  are  authentic' 
cally  named,  according  to  Scudder*s  catalogue,  and  need  scarcely 
any  letter-press  to  enable  them  to  be  determined  by  the  young 
entomologist. 

The  text  accompanying  these  plates,  besides  giving  full  expla- 
nations of  the  figures,  contains  concise  notices  of  the  habits  of 


Id.,  <Wd,  1866,  97.  ("  Whole  interior  of  N.  Am.")  —  SCL.  P.  Z.  S.  18G2,  369.  ('*^ Mexico."] 
DXLL  A  Bam.v.,  Trans.  Cliicago  Acad.  18G9.  292  ("Alaska,")  — Allen.  Ball.  Mus. 
Comp.  Zool,  iii,  1872,  182.  (•*  Colorado.")  — IIenshaw,  Am.  Nat.  vi,  1872,  806.  (Long 
Island,  Mass.") 

Tringa  Bairdii  SCL.  P.  Z.  S.,  1807,  332.  (Santiago,  Cliili.")  —  Id.  et  Salt,  ibid.,  1868, 
144.  ("  Concliitas,  Argentine  Republic")  (Otiier  recorded  S.Am,  localities  are  Panama, 
New  Granada  (Salvin)  and  Tambo,  Peru,  (  Whitely;)  flde  Hahtinq,  Newton,  P.  Z.  S. 
1871,  57.  (Egg.)  — Harting,  Ibis,  1870, 151.  et  apud  Andersson,  B.  Damara  Land,  1872, 
306  (Walwich  Bay,  S.  W.  Africa.)  —  Grat,  H.  -  L.  1871,  iii,  49,  No.  10308.  —  COUES*  Key 
N.  A.  Birds,  1872, 255. 

*On  the  ^^orth  American  species  of  Catocala.  Jan.,  1872, 8vo.  pp.  28.  Description  of 
North  American  Noctuidao,  No.  2.  Sept.,  1872.  8vo,  pp.  19.  By  A.  R.  Grote.  (From  the 
Tininsactiona  of  the  American  Entomological  Society,  vol.  iv.    Philadelphia.) 

t  Illastrations  of  North  American  Entomology  (United  States  and  Canada).  By 
Townend  GloTer.  Orthoptera.    Washington,  1872.    4to  with  13  plates,  pp.  12. 


228  REVIEWS  AND  BOOK  NOTICES. 

these  insects,  and  an  alphabetical  list  of  the  vegetable  and  animal 
substances  injured  by  them. 

It  will  be  of  great  use  to  agriculturists,  and  when  the  author 
feels  tempted  to  issue  an  edition  for  the  public  (the  present  edition 
of  fifty  copies  is  intended  for  distribution  among  entomologists 
and  entomological  societies  only)  we  are  sure  that  the  work  will 
be  highly  valued. 

Mr.  Glover  proposes  to  "publish  yearly,  or  from  time  to  time, 
additional  plates,  etc.,  of  the  same  size  and  in  similar  style,  of  any 
new  or  rare  Orthoptcra  which  may  be  added  to  our  list  by  the  ex- 
peditions or  by  private  enterprise,  as  likewise,  eventually  to  illus- 
trate all  the  other  orders  of  insects  in  a  similar  manner.'* 

The  Forms  of  Water.*  —  Prof.  Tyndall  leads  off  in  the  admi- 
rably projected  '*  International  Scientific  Series,"  which  we  owe  to 
the  earnest  efforts  of  Prof.  Younians,  and  the  energy  and  liberality 
of  the  Messrs.  Appleton.  We  are  so  late  in  noticing  the  present 
attractive  volume  that  probably  most  of  our  readers  have  bought 
it.  Those  who  have  not  seen  it  have  a  rare  treat  in  store,  as  it 
fully  equals  TyndalPs  other  w^orks  in  the  lucidity  and  interest  of 
its  style,  and  is  of  special  value  as  giving  in  a  simple,  condensed 
form  the  views  of  the  pioneers  in  glacial  studies.  The  series  com- 
prises a  large  number  of  subjects  to  be  treated  by  the  leading  sci- 
entists of  the  old  and  new  world,  and  when  completed  will  form  an 
admirable  library  of  science. 

Physics  and  PoLiTics.t  —  This  little  volume,  consisting  of  six 
essays,  may  fairly  claim,  we  think,  to  be  considered  a  valuable 
addition  to  anthropological  literature.  It  certainly  is  strictly 
scientific  throughout,  and  commends  itself,  by  its  clear  statements 
of  facts,  to  the  intelligent  reader.  It  is  not  merely  an  outline  of 
the  works  of  others,  or  an  attempt  to  popularize  the  history  of  the 
human  races  of  prehistoric  periods. 

Mr.  Bagshot  takes  up  the  subject  of  the  very  early  condition  of 
mankind,  and  while  viewing  him  in  a  light  quite  different  from  that 
either  of  Lubbock  or  Tylor,  yet  draws  the  same  conclusions :  and 

*The  Forms  of  Water  in  Cloiids  and  Rivers,  Ic»  ami  Glaciers.  By  John  TjndaUt 
LL.D..  F.R.8.  WiUi  thirty-llve  illuttratiouH,  etc.  5cw  York,  D.  Appleton  A  Co.  1872. 
12mo,  pp.  VJi. 

t  Physics  and  Politics;  or,  Thoughts  on  the  application  of  tho  Principles  of  *'Nat« 
nral  Selection''  and  "Inheritance''  to  Political  Society;  by  Walt«r  Bagshot,  Esq., 
New  York :  D.  Appleton  &  Co :  being  the  Second  Volume  of  the  International  Soientiilc 
Series. 
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brings  forth  more  facts  for  the  theory,  now  established,  that  man's 
original  condition  was  one  of  barbarism — one,  in  which,  the  bes- 
tial predominated.  This  theory,  in  fact,  needs  no  fiirther  demon- 
stration, and  may  be  said  to  be  accepted  by  the  scientific  world. 

The  essence  of  the  argument  of  the  first  two  essays  is  that  man 
early  secured  a  modicum  of  law,  as  shown  in  selecting  one  as  a 
leader ;  and  as  that  tended  to  bind  together  each  little  community, 
so  it  became  powerful  and  warred  successfully  with  the  neighbor- 
ing men,  who  were  held  in  no  restraint,  by  the  natural  selection  of 
one  of  superior  parts,  who  would  be  a  leader,  by  the  admiration 
he  caused  among  his  fellows.* 

When  this  "  law  "  was  powerful  enough  to  make  men  mere  fac- 
similes of  other  men,  progress  was  at  an  end  —  the  imperfectly 
developed  civilization  crystallized.  "  Progress,"  he  says  "  is  only 
possible  in  those  happy  cases  where  the  force  of  legality  has  gone 
far  enough  to  bind  the  nation  together,  but  not  far  enough  to  kill 
out  all  the  varieties  and  destroy  nature's  perpetual  tendency  to 
change." 

This  argumentation  is  carried  out  more  fully  in  the  following 
chapters  on  "  Nation  making  "  and  the  "Age  of  Discussion  ; "  and 
as  the  author  never  loses  sight  of  the  theory  of  evolution,  "  which, 
if  it  be  not  proved  conclusively,  has  great  probability  and  great 
scientific  analogy  in  its  favor,"  it  is  interesting  and  instructive  to 
the  scientific  reader  to  see  these  principles,  which  are  so  gener- 
ally applied  to  mere  genera  and  species,  successfully,  we  think, 
handled  in  the  elucidation  of  some  puzzling  anthropological  prob- 
lems.—  C.  C.  A. 

Popular  Science  Monthly.! — After  carefully  reading  this  jour- 
nal, since  its  first  appearance  nearly  a  year  ago,  we  can  say  that 
it  is  doing  a  good  work  for  science  in  this  country  by  commending 
the  labors  of  scientific  men,  and  raising  the  minds  of  the  laity  into 
th«  scientific  atmosphere.  Scientific  thought  is  something  distinct 
from  the  average  thought  of  our  age  and  people,  whether  expressed 

*  Mr.  Bageihot  only  proposes  to  explain  how  the  yarious  nations  may  have  arisen, 
and  not  how  the  well  worked  races  became  so  distinctly  characteristic  as  they  are. 
This  subject  he  touches  upon,  but  only  to  refer  to  it.  There  seems  much  probability 
howover  in  the  suggestion,  that  natural  selection,  in  races,  as  in  nations,  produced  the 
differences  as  they  now  exi.st,  but  it  may  be,  at  an  earlier  period,  when  mankind  was 
more  pithecoid  in  his  nature. 

fThe  Popular  Science  Monthly.  Conducted  by  E.  L.  Youmans.  New  York;  D. 
Appleton  &  Co.    8vo.    Each  number  128  pp.    With  illustrations. 
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in  our  commercial,  literary  or  religious  papers.  It  is  the  mental 
air  that  Galileo,  Goethe,  Newton,  Kant,  Linnieus,  Cuvier,  Riim- 
ford,  and  the  scientific  lights  of  our  own  day  have  created ;  and 
nothing  but  sound  mental  health,  a  hearty  love  of  truth,  and 
greater  happiness  will  result  from  breathing  such  air.  Science  la 
the  expression  of  the  common  sense  of  all  ages.  It  tends  more 
than  any  other  study  to  develop  common  sense  in  the  individual. 

This  journal  does  not  cultivate  a  special  department  of  science 
but  aims  at  persuading  men  that  science  is  to  be  cultivated  not 
only  for  its  own  sake,  but  as  directly  increasing  human  health  and 
happiness. 

The  only  fault  wie  have  to  find  is  that  the  papers,  most  of  which 
are  selected  from  the  scientific  thinkers  of  England,  do  not  per- 
haps fairh'  represent  American  thought,  for  certainly  we  have 
men  of  as  much  ability  as  the  authors  of  many  of  the  papers  that 
have  been  reprinted  in  this  journal,  could  they  be  induced  to  write. 
Again  in  the  department  of  Reviews  is  an  excellent  opportunity, 
of  which  due  advantage  is  not  taken,  of  eliciting  the  best  thought 
of  our  working  chemists,  naturalists,  geologists  and  astronomers. 
American  scientists  have  a  duty  to  perform  in  impressing  the  value 
of  science  upon  our  politicians  and  rulers.  We  believe  in  the 
Platonic  marriage  of  Science  and  the  State. 

Half  Hour  Recreations  in  Popular  Science.* — This  admira- 
ble series  of  reprints  contains  papers  entitled  "  Strange  Discover- 
ies respecting  the  Aurora  and  recent  Solar  Researches,"  by  R.  A. 
Proctor ;  *'  the  Cranial  Aflhiities  of  Man  and  the  Ape,"  by  Prof.  R. 
Virchow ;  "  Spectrum  Analysis  Discoveries,"  by  the  editor ;  "  Neb- 
ulae, Meteoric  Showers,  and  Comets  ;  and  Unconscious  Action  of  the 
Brain,  and  Epidemic  Delusions,"  by  Dr.  Carpenter.  Prof.  A.  Win- 
chell  has  prepared  a  number  on  the  *'  Geolog}^  of  the  Stars"  which 
is  in  press.  This  series  is  to  be  followed  by  the  publication  of 
*'  Half  Hour  Recreations  in  Natural  History,"  to  consist  of  several 
volumes,  entitled  "Half  Hours  with  Insects,  with  Birds,  Wild 
Animals,  Domestic  Animals,  Reptiles,  Plants,  Trees,  and  Fishes. 
Each  volume  is  to  be  carefully  prepared  by  an  expert.  We  are 
glad  to  have  such  works  freely  disseminated.  They  are  popular 
in  style  and  will  be  found  to  be  very  readable  by  persons  not 
versed  in  science. 

*Hair  Hoar  RecreatioDH  in  Popular  Science.    Dana  Estes,  editor.    Estes  A  Lauriat, 
Boston.    12mo.    Each  namber  82  or  36  pages.    With  illustrations. 
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A  New  Theory  of  the  Origin  of  Species.*  —  We  have  here 
an  essay  illustrative  of  the  general  principle,  that  confidence  in 
the  discussion  of  great  problems  of  modern  science  is  in  inverse 
ratio  to  a  knowledge  of  details.  The  author  has  undertaken  as  his 
first  work  to  handle  the  most  difficult  of  scientific  problems,  com- 
mencing at  the  top  instead  of  the  bottom  of  the  scale  of  work 
which  the  student  must  pursue  in  order  to  reach  conclusions  which 
rest  on  a  solid  basis.  The  result  is  naturally  a  production  scien- 
tifically worthless.  His  theorj',  that  each  new  specific  form  is  pro- 
duced from  the  matrix  of  a  preexistent  species  by  supernatural 
creative  power,  is  only  a  form  of  the  old  belief  in  distinct  creations, 
and  is  not  a  developmental  theory'  in  any  sense.  He  produces  no 
evidence  in  support  of  it ;  in  fact,  he  does  not  appear  to  know 
what  scientific  evidence  is.  This  further  appears  in  the  inconsis- 
tency of  his  belief  in  the  development  of  species  by  descent.  In 
evidence  of  this  he  cites  the  arguments  adduced  by  some  well 
known  European  authors,  with  reference  to  the  succession  from 
less  to  more  perfect,  exhibited  by  classification  and  palaeontology. 
With  the  works  of  American  scientists  he  appears  to  have  little  or 
no  acquaintance.  Occasionally,  novel  and  erroneous  statements 
are  made  ;  e.  gr.,  "  The  Icthyosaur  is  between  the  predaceous  fishes 
and  the  crocodile  V*  **  In  this  era  the  fierce  Saurians  make  their 
appearance  in  the  Megalichthys  hibhertii!"  Trilobites  are  defined 
as  "  a  three  lobed  animal,  in  general  figure  something  like  the 
wood-louse."  The  Mosasaarus  ''  a  huge  reptile  twenty-five  feet 
long"  is  referred  to  the  Eocene  formation  (  !)  and  is  said  to  be 
*' intermediate  between  the  monitor  and  the  Iguana"  A  slight 
knowledge  of  American  palieontology  would  have  prevented  such 
blunders.  The  early  part  of  the  paper  is  occupied  by  arguments 
of  the  popular  sort  against  descent  by  generation.  He  lays  espec- 
ial stress  on  the  size  of  the  human  brain  as  compared  with  that  of 
the  apes,  forgetting  that  the  canary's  brain  is  relatively  still  larger 
than  that  of  man. 

The  author  expresses  himself  clearly  and  distinctly,  and  we  hope 
that  his  pen  may  in  future  find  abundant  occupation  in  relating  his 
studies  into  the  structure,  embryology,  and  other  details  of  biol- 
ogy, which  are  essential  to  the  discovery  of  the  laws  of  creation. 
In  this  we  prophesy  for  him  success.     As  it  is,  he  is  now  evidently 

•A  New  Theory  of  the  Origin  of  Species.  By  B.  G.  Ferris,  New  Haven,  Conn. 
Chu.  C.  Chatfleld  &  Co. 
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a  book  zoologist.  Work  in  the  shop  (which  we  hope  he  will  un- 
dertake) will  correct  his  views  and  give  him  a  place  among  bis 
friends,  American  zoologists.  In  the  meantime  let  him  look  up 
the  orthography  of  the  words  carnivorous  and  herbivorous.  — 
E.  D.  C. 

BOTANY. 

Cultivation  of  California  Root8  and  Bulbs.  —  In  a  climate 
like  ours,  clearly  discriminated  by  a  wet  and  long  dry  season,  we 
find  these  bulbs  located  say  about  ttix  to  ten  inches  deep ;  the  vital 
fibres,  or  true  roots,  shoot  downwards  ten  inches  to  a  foot  below 
this  point,  in  search  of  food  and  moisture :  thus  radiating  from  the 
leading  germinal  end  of  mostly  oblong  scaly  bulbs  —  the  respec- 
tively dormant  fibres  that  have  ''  closed  in  "  serving  as  stays,  etc. 
Is  it  not  evident,  then,  that  such  bulbs  require  a  flower  pot  at  least 
eighteen  inches  deep?  Hence,  ordinary  pots  must  be  xUterhj  useless^ 
cramping  the  plant,  or  inadequate  to  meet  its  primary  natural  in- 
dications. Let  any  one  take  an  improvised  five-gallon  kerosene 
or  alcohol  tin  can,  or  the  like,  which  is  good  enough,  not  to  say  the 
best,  cut  out  one  end  and  nail  narrow  slats  around  the  upper 
margin  to  add  symmetry,  avoid  unsightly  dents,  and  for  conven- 
ience in  handling ;  and  if  one  slat  is  dressed,  paint  the  name,  to 
avoid  annoyance  of  displayed  labels ;  paint  rudely  inside  and  out, 
to  preserve ;  punch  sa}'  at  least  three  large  holes  in  the  bottom ; 
plant,  as  in  nature,  in  an}-  good  soil  well  composted,  and  set  your 
can,  keg  or  crock,  in  a  sJialhw  pan  of  water.  You  will  soon  have 
the  pleasure  of  seeing  a  stout  stem,  of  the  size  of  your  thumb,  rising 
up  and  "  rejoicing  as  a  strong  man  to  run  a  race,"  and  flowering 
gorgeously.  Let  it  generally  be  observ^cd  here,  once  for  all,  that 
in  California  nnderground  irrigation,  or  water  supply  from  beneath, 
is  the  recpiisite  rule  or  law  to  be  observed,  especially  in  their  ad- 
vanced stage  of  growth.  IVIany  California  plants  are  not  only 
injured  but  killed  outright  b}'  spraying  beneath  our  California  sun. 
To  illustrate  these  principles,  let  us  take  a  few  other  examples,  to 
show  that  if  a  plant  spends  its  vital  force  searching  for  requisite 
food  or  moisture ;  or.  if  the  law  of  supply  be  reversed,  eflTorts 
balked,  or  attained  at  too  great  an  expenditure,  little  or  nothing 
else  can  be  accomplished.  Abrojtia  arenaria^  i\s  the  specific  name 
indicates,  grows  in  sand.  If  found  on  deep  sand-ilrifts  of  the  bay 
shore  of  San  Francisco,  or  inland,  it  shoots  down  a  stout  fusiform 
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root  of  indeflnite  length  ;  but  often  poor  and  puny  is  the  top,  that 
creeps  not  far  from  the  crown,  with  perhaps  few  flowers  and  little 
fhiit.  But  mulch  a  moist,  black,  brackish,  cracky  soil,  with  only 
six  or  eight  inches  of  sand,  and  it  will  go  down  to,  or  a  little  into  it, 
spreading  abroad  its  forked  subdivisions  and  fibres,  almost  or  quite 
horizontally ;  the  crown-sprouts  now  run  riotously,  mantling  the 
sand  with  vines,  full  of  pink  flowers  in  fruitful  umbels  unnumbered. 
Often  one  spray  of  water  above  will  kill  it  entirely ;  or,  the  r6ot 
remaining,  it  will  sometimes  come  up  and  flourish  again  if  surface 
irrigation  is  neglected,  even  two  years  afterwards.  A  similar  short 
horizontal  spread  of  root  is  seen  with  Alfalfa,  on  tule  or  lands  fairly 
shaking  and  rocking  with  a  peaty  carpet ;  and  so  of  a  thousand 
roots,  otherwise  exceedingly  deep,  and  prone  to  delve.  The  legiti- 
mate practical  inferences  we  leave  to  the  good  sense  of  every 
enlightened  stock-raiser,  farmer  and  cultivator. 

Florists  are  apt  to  complain  that  many  of  our  bulbs  ere  they 
bloom  lose  one  essential  beauty  of  plants,  namely,  their  radicle 
leaves,  which,  they  say,  ''dry  up,  and  leave  the  stems  looking 
naked  and  bare.  They  are  frequently  found  upon  exposed  hills 
and  slopes,  rocks,  etc.,  descending  down  dry  and  very  hot  valleys, 
into  debris  and  alluvial  bottoms,  where  sand  or  loam  with  under- 
ground moisture  abounds.  The  very  same  plants  are  seen  to  rejoice 
best  where  they  find  some  shade  and  shelter ;  otherwise,  they  be- 
speak a  struggle  for  existence,  i,  e.,  their  leaves  prematurely  or 
naturally  dry  up  early  to  save  exhaustion.  In  half  shades,  along 
high  banks  and  slopes,  contiguous  to  creeks,  with  adequate  subsoil 
moisture,  we  see  Cydobothra  alba,  with  long  and  beautiful  glaucous 
leaves,  say  an  inch  and  a  half  wide  and  eighteen  inches  to  two  feet 
in  length,  accompanying  tiie  flowers,  ten  to  twent}'  in  number ;  the 
golden  C  pidchella  and  most  others  tolerate  more  sun  and  drought, 
with  their  companions  the  manzanita  (Arctostajjhylosglauca),  oaks, 
etc.,  near  whose  shades  it  is  wont  to  linger  ;  but  its  best  forms  love 
rich,  rocky,  half  shady  drains  —  leaf  and  flower  companions  to  the 
close.  Witness  Seubertia  laxa,  two  to  four  feet  high ;  the  same 
Dichelostema^  and  Brodimas,  with  ten  to  fifty  flowers,  and  green 
leaves  in  similar  grace  and  completeness  of  beauty.  The  list  might 
be  extended  beyond  the  reader's  patience ;  what  we  desire  to  say 
and  impress  is,  that  the  same  plants  exposed  are  barely  one 
quarter  as  large,  and  with  no  green  leaves  at  all,  or  at  best  a  poor 
apology  for  them ;  and  so  of  numberless  others. 
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Erudite  and  complex  recipes  relative  to  proper  mixtures  of  soilii 
and  common  management  may  well  be  left  to  the  knowledge  and 
judgment  of  those  who  believe  in  them.  With  such  a  wealth  of 
sunlight  and  heat  above  as  falls  to  the  lot  of  California,  and  no 
lack  of  the  commercial  medium,  moisture,  below,  I  see  no  reason 
why  we  may  not  allow  Nature,  under  human  hands,  to  grow  her 
fragrant  white  Lady  Washington  lily  six  or  seven  feet  high,  with 
ten  to  thirty  or  more  flowers,  just  as  we  see  it  wild.  L,  Bloomeri' 
anum^  too,  is  a  perfect  giant  among  lilies,  when  at  its  best  —  a 
right  super-royal  display  —  the  Divine  Teacher  himself  being 
judge.  Nor  why  L.  swperhum  in  a  southern  bog  should  be  eight 
feet  high,  with  the  best  part  of  a  hundred  flowers,  as  we  have  seen 
it  there,  and  still  the  marvellous  beauty  is  ever  new  as  we  retrospect. 
Even  our  little  orange  L.  parvitm^  I  found  at  the  Sierra  summit  over 
five  feet  high  and  fifty  flowers — carefully  counted — but  the  plant 
was  sheltered  and  shaded  by  an  old  emigrant  water-tank  stilted 
up,  now  dry  and  long  ago  abandoned,  but  its  roots  found  a  fair 
supply  of  water  from  beneath,  —  Dr.  A.  Kellogg,  in  the  California 
Horticulturist. 

On  Drought  in  its  Relation  to  Winter-killed  Trees. — I  was 
pleased  to  note  how  near  Prof.  Shalcr,  by  a  single  season's  observa- 
tion (see  Vol.  vi,  p.  G71 ),  came  to  a  correct  theory  of  arborescent  de- 
struction in  winter,  which  it  took  me  some  years  to  discover  after 
a  comparison  of  numerous  facts,  —  namelj^  that  trees  commonly 
hard}',  when  they  are  killed  in  winter,  are  destroyed  by  evaporation, 
in  the  same  way  that  tliey  are  by  drought  in  a  dry  summer. 

In  my  younger  horticultural  days,  if  any  one  had  given  thought 
at  all  to  the  process  of  destruction,  it  was  to  believe  that  frost 
expanded  the  sap  in  the  cells  which  consequently  became  ruptured, 
just  as  frozen  liquid  splits  a  bottle.  It  fell  to  my  lot  to  combat 
this  view,  and  to  show  that  it  was  evaporation  and  not  expansion. 
I  need  not  here  detail  the  facts  on  which  this  law  has  been  founded. 
The  readers  of  the  '^  Gardener's  Monthly  "  are  familiar  with  them, 
and  a  reference  to  the  Index  of  the  past  twelve  volumes  will 
readily  direct  others  who  have  been  outside  of  the  horticultural 
pale,  for  it  is  essentially  a  field  for  the  observing  horticulturist  to 
cultivate. 

Prof.  Shaler  was  quite  right  in  doubting  whether  it  was  the  in- 
tensity of  the  cold  alone  which  destroyed  the  trees,  but  he  is  not 
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quite  in  accordance  with  the  fact  in  his  suggestion  that  it  was  after 
the  fW>st  left  the  roots  that  the  injury  began.  If  Prof.  Shaler  will 
remember  that  there  is  an  enormous  evaporation  going  on  from 
plants  exposed  to  a  dry  atmosphere,  and  that  this  takes  place 
whether  there  be  frozen  soil  about  the  roots  or  not,  he  will  I  think 
understand  how  a  plant  may  become  exhausted  of  itself,  without 
waiting  for  the  thaw.  If  there  be  a  very  dry  atmosphere,  and  the 
roots  nearly  all  encased  in  frost  at  the  same  time,  it  is  still  more 
difficult  to  supply  this  waste.  The  deeper  the  frost  the  greater 
the  difficulty,  and  the  more  evaporating  surface,  as  in  evergreens, 
the  greater  the  risk. 

The  destruction  by  drought  and  not  by  the  absolute  degree  of 
fi-ost  being  conceded,  there  remains  nothing  but  to  apply  the  law 
to  general  science  as  Prof.  Shaler  suggests ;  a  dry  atmosphere 
becomes  a  destructive  agent  as  well  as  frost,  and  those  plants 
which  part  with  their  moisture  the  most  readily,  as  a  climate 
passes  from  moist  to  dry,  must  be  the  first  to  disappear.  In  my 
grounds  I  had  large  quantities  of  American  hornbeam  side  by  side 
with  the  English  species.  These  last  were  all  killed  to  the 
ground, —  the  others  uninjured.  This  shows  that  the  American 
species  can  resist  evaporation  better  than  the  European.  It  is 
difficult  to  decide  from  an  evolutionary  point  of  view  which  of 
these  two  very  closely  allied  species  had  the  priority  of  origin.  If 
we  accept  the  proposition  that  in  water  was  the  beginning  of  plant 
life,  we  might  infer  that  development  has  been  in  the  direction  of 
the  dry  atmosphere,  and  thus  arrive  at  the  conclusion  that  by 
natural  selection  the  American  is  an  otfshoot  from  the  European. 
In  my  grounds  also  the  Liriodendron  suffered  terribly.  I  had  ten 
thousand  from  one  to  five  feet  high  killed  to  the  ground,  but  all 
above  this  were  uninjured,  as  their  roots  were  deep  in  the  ground, 
and  could  supply  the  waste  of  sap  without  much  destruction  from 
the  frost.  But  the  fact  of  the  younger  ones  drying  up  so  easily, 
shows  that  this  tree  was  not  created  for  a  dry  winter  climate. 
We  must  infer  that  they  are  either  immigrants,  or  that  the  climate 
has  changed  since  their  first  appearance.  And  then  again  arises 
another  suggestion.  Suppose  the  future  seasons  should  regularly 
repeat  the  last,  would  "  natural  selection  "  be  sufficient  to  produce 
some  less  liable  to  loss  by  evaporation,  as  we  have  supposed  may 
have  been  the  case  with  the  hornbeam  ?  Would  this  change  to  a 
greater  winter  aridity,  if  continuous,  give  rise  to  a  new  species  of 
Liriodendron? 
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These  are  some  of  the  thoughts  suggesteil  by  Prof.  Shaler's 
paper.  They  arc  mere  ^^  speculations  **  it  is  true,  but  the  imagi- 
nation, under  proper  control,  is  a  great  aid  to  investigation.  If 
we  suspect  something  we  may  be  led  to  look  for  the  evidence ;  and 
thus  learn  long  before  those  who  wait  to  stumble  on  the  tmth. — 
T.  Meeiian. 

Influence  of  Foreign  Pollen  on  the  Parent  Plant: — Pro- 
fessor Gray  adds  (Amcr.  Journ.  Science  and  Arts,  Dec,  1872) 
another  to  the  already  numerous  instances,  sa3's  the  "  Academy,** 
which  have  placed  this  mysterious  phenomenon  beyond  dispute. 
An  apple  (Spitzbcrgen)  produced  a  fruit  half  of  which  was  (at 
least  as  to  the  surface)  Spitzcnberg,  the  other  half  russet.  A  tree 
of  the  latter  fruit  stood  about  two  hundred  yards  off.  The  division 
into  two  exactly  equal  parts  is  quite  unexpected  ;  as  the  styles  and 
carpels  were  five,  we  should  have  expected  the  division  to  be  into 
fifths.  Moreover,  the  action  of  the  pollen  in  this  case  is,  morpho- 
logically, on  ihe  calyx,  not  on  the  pericarp. 

We  have  been  told  on  excellent  authority  that  apples  have  been 
raised  in  Ilopkiuton,  Mass.,  which  were  half  sweet  and  half  sour, 
the  line  of  demarcation  being  very  distinct,  so  that  the  distinction 
in  this  case  was  more  than  skin  deep. 

[The  apple  in  question  was  received  from  the  Smithsonian 
Institution,  with  an  account  of  its  histor}-,  and  a  statement  that 
one  or  more  similar  apples  had  been  already  received  at  the  Agri- 
cultural Department,  Washington,  and  preserved  in  wax  models. 
Although  the  external  line  of  demarcation  was  perfectly  distinct, 
we  are  bound  to  add  that,  on  cutting  it  up  and  distributing  por- 
tions among  the  members  of  our  botanical  class,  about  half  the 
tasters  pronounced  the  morsels  to  be  russet  which  were  taken  from 
the  Spitzcnberg  side  of  the  apple,  or  vice  versa.  But  the  fruit  was 
hardly  ripe  enough. —  A.  G.] 

ZOOLOGY. 

A  New  Species  of  Sparrow. — Ornithologists  will  be  interested 
to  learn  of  the  recent  discovery  of  a  sparrow  belonging  to  the 
genus  Centronyx,  a  genus  heretofore  represented  in  collections  only 
by  the  unique  type  of  C.  Bairdii  collected  in  1843  by  Audubon. 
The  sparrow  in  question  has  been  minutely  examined  and  com- 
pared with  the  above  mentioned  type  of  (7.  Bairdii  by  Mr.  Robert 
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RidgwajT,  of  the  Smithsonian  Institution,  who  has  kindly  furnished 
me  with  the  results  of  his  examination. 

The  following  is  a  description  of  the  bird. :  — 

Cektrontx  ociirocepiialus  Aiken.— Specific  cliaracters  -.—ground-color  of  the  head 
deep  ochraceous,  deepest  on  top,  juid  gradually  fading  to  buffy-white  on  the  throat; 
feathers  of  the  crown  with  broad  medial  stripes  of  deep  black,  these  narrower  and 
sparser  medially,  so  as  to  produce  two  dusky  lateral  stripes,  an(\a  light  medial  one. 
A  distinct  black  spot  behind  the  upper  posterior  corner  of  the  ear-coverts,  a  smaller 
ooe  at  the  middle  of  their  posterior  edge,  and  two  black  stripes  bordering  the  light 
ochreoeous  maxillary  one,  a  narrow  rictal  stripe  along  the  lower  edge  of  the  ear-cov- 
erts, and  a  heavy  "  bridle  '*  on  each  side  of  the  throat. 

Lower  parts  buify-white,  purer  posteriorly;  jugulum  crossed  by  a  series  of  heavy 
onneate  streaks  of  deep  black,  these  continuing  backward  along  the  sides,  but  becom- 
ing reddish  on  the  flank.  Dorsal  feathers  hair-brown,  with  black  centres,  and  broadly 
bordered,  both  laterally,  and  terminally,  with  creamy-white;  rump  and  upper  tail- 
coverts  similar,  the  feathers  with  black  shall-streaks.  Wings  reddish-gfray*  the  feathers 
blackish  centrally.  Tail-feathers  black,  i^kirted  with  pale  ochre-grayish,  this  becoming 
pure  white  on  the  outer  pair  of  feathers  on  each  side,  the  exterior  of  which  are  pale 
gray  centrally. 

Wing, 300;  tail,  2-40;  culmen,  -46;  tarsus,  ST);  middle-toe, -63;  lateral  toes, -20 shorter; 
hind-toe,  -35. 

Habitat.  —  El  Paso  County,  Colorado. 

Though  evidently  closely  related  to  C.  Bairdii^  this  bird  seems 
to  differ  specifically  in  quite  diflfereut  proportions,  and  also  ap- 
parently, in  diiferent  coloration,  though  the  type  of  C  Bairdii  is 
in  such  worn  and  faded  plumage,  that  its  perfect  dress  cannot  be 
ascertained  satisfactorily. 

The  differences  of  form  and  proportion  between  the  two  species 
of  Centronyx  are  as  follows  :  — 

C.  Bairdii.    Tall  doubly-rounded,  the  lateral  feather  as  short  as  the  niiddlc  one,  and 
about  '20  shorter  than  the  longest;  wing,  2*80;  tail,  2*10;  culmen,  -60; 
tarsu:},  -90;  middle-toe,  -GO;  hiud-toe,  -40;  its  claw,  -40. 
C.  OCHBOGEFHALUS.    Tuil  deeply   emarginuted,  the  lateral  feather  longest,  and  -20 

lunger  than  the  middle;  wing,  3-00;  tail,  2.40;  culmen,  .45; 
tarsus,  -85;  midiUe-toe,  -03;  hind-toe,  35;  its  claw,  -30. 

Of  the  habits  of  the  bird,  I  can  at  present  say  but  little ;  the 
single  specimen  obtained,  was  found  on  the  dry  open  plains,  many 
miles  from  timber.  Its  actions  appeared  to  resemble  those  of 
Coturniculus  passer inus.  —  C.  E.  Aiken,  Frmntain^  Colorado, 

Instance  of  Sagacity  and  Affection  in  a  Dog. — On  the  after- 
noon of  January  4th,  Mr.  F.  W.  Crosby  of  this  place,  while  walk- 
ing along  the  bank  of  Clear  Creek,  observed  two  dogs.  A  black 
Newfoundland  dog  (male)  and  a  small  white  dog  (female)  playing 
together  on  the  ice  in  the  creek.  While  Mr.  Crosby's  attention 
was  diverted  for  a  moment  the  white  dog  disappeared  from  sight, 
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having  fallen  through  a  hole  in  the  ice,  and  the  black  dog  was 
working  with  might  and  main  to  make  a  hole  through  the  ioe 
several  feet  below  where  his  mate  fell  in. 

The  creek  at  this  point  is  shallow  and  quite  rapid,  so  the  dog 
was  carried  down  stream  but  a  few  feet  and  lodged  against  a 
stone. 

Mr.  Crosby  not  realizing  then  the  true  condition  of  things,  or 
that  he  could  be  of  any  assistance  to  the  drowning  dog,  passed  on. 

Returning  by  the  same  place  in  about  half  an  hour,  he  noticed 
that  the  black  dog  had  succeeded  in  making  a  hole  through  the 
ice,  had  drawn  his  then  dead  companion  from  the  water,  and  stood 
over  her,  as  if  trying  to  warm  the  lifeless  body.  The  ice  where 
the  dog  made  the  hole  was  one  and  one-half  inches  thick  and 
strong  enough  to  bear  a  man.  The  dog  worked  with  such  energy 
as  to  cut  his  feet  and  mouth  quite  severely. 

This  occurred  about  5  p.  m.  The  next  rooming  the  dog  was 
still  on  the  ice  walking  slowly  back  and  forth  Bfear  the  body  of  his 
companion,  and  he  had  evidently  remained  there  during  the  whole 
night,  although  it  was  very  cold  and  stormy.  —  W.  O.  C. 

The  Food  op  Diptera.  —  That  certain  kinds  of  flies,  espeo* 
ially  many  belonging  to  the  order  of  Syn^hidie,  live  to  a  great 
extent  on  the  pollen  of  plants,  was  first  pointed  out  by  Dr.  Herm. 
Miiller  of  Lippstadt  (see  Naturalist  for  July,  1871,  p.  390),  who 
described  the  process  by  which  they  accomplish  the  chewing  of  the 
pollen-grains  and  the  severance  of  the  threads  by  which  they  are 
frequently  held  together,  by  means  of  minute  denticulations  at  the 
end  of  the  proboscis.  This  statement  is  in  opposition  to  the  views 
of  many  entomologists,  who  hold  that,  not  being  provided  with 
mandibles,  the  Diptera  must  depend  mainly  or  altogether  on  fluids 
for  their  nourishment ;  but  it  has  recently  been  confirmed  by  the 
observation  of  some  English  naturalists.  Mr.  A.  W.  Bennett  has 
examined  under  the  microscope  the  contents  of  the  stomachs  of 
several  Syrphidse,  especially  EristaUs  tenax  and  Syrphus  arbusto- 
rum,  and  finds  them  loaded  with  pollen-grains  belonging  to  some 
composite  plant,  presumably  an  Aster ;  and  one  of  the  first  Eng- 
lish entomologists,  Mr.  Edward  Newman,  states  in  the  ^^Entomolo- 
gist" for  January  that  *'  Eristalis  feeds  chiefly  on  pollen,  and  most 
of  the  Syrphidse  follow  its  example ;  the  common  hocse-fly  eats 
various  solids,  and  masses  of  these  substances  may  be  found  in 
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the  stomachs  of  these  Diptera  undissolved  and  unaltered  after 
passing  througti  the  entire  length  of  the  leathery  and  extensile 
proboscis." — A.  W.  B. 

Note  on  Cassin's  Ptrrhula. — Ornithologists  have  generally  ac- 
cepted the  Pyrrhvla  Cassini  Baird  from  the  Yukon  region,  Alaska, 
as  a  valid  species,  the  essential  character  consisting  in  the  absence 
of  red  on  the  part  of  the  male,  and  the  elongated  white  spot  on  the 
outer  tail  feather.  In  a  communication  presented  at  the  eighteenth 
meeting  of  the  German  Ornithologists'  Association,  Dr.  Cabanis 
referred  to  a  Pyrrhula  from  Lake  Baikal,  having  very  much  the 
character  of  Cassini;  and  at  a  meeting  of  the  society  held  in  Berlin, 
on  the  3d  of  June,  1872,  this  determination  was  re-affirmed  by 
Cabanis,  in  the  strength  of  three  specimens  lately  received  from 
Baikal  precisely  like  the  Alaska  species,  previously  described. 
The  bird  is  said,  indeed,  to  be  quite  abundant,  and  its  occurrence 
in  Siberia,  therefore,  removes  the  difficulty  which  was  felt  in  assent- 
ing to  the  existence  of  a  purely  American  species,  of  a  genus  that 
is  eminently  characteristic  of  the  Old  World. 

In  the  same  communication  by  Dr.  Cabanis,  it  is  stated  that 
Cassin's  Bulfinch  was  also  to  be  accounted  as  a  bird  of  Europe,  since 
reference  is  made  by  Wickevoort  Crommelin,  in  the  Archives  Neer- 
landaisesy  to  a  bird,  killed  in  a  flock  of  Pyrrhvla  vulgaris  in  Nov., 
1866,  which  diflfered  from  the  rest  in  having  an  elongated  white 
spot  on  the  inner  edge  of  the  outer  tail  feathers.  (Cabanis' 
Journal,  1871 ;  318  ;  &  1872  ;  315.)  —  S.  F.  B. 

Hyla  Piokeringii  in  Winter.  —  Mr.  Samuel  P.  Fowler,  of 
Danvers,  Mass.,  has  sent  us  a  beautiful  fawn  colored  specimen  of 
the  little  spring  piper,  or  Hyla,  which  be  ibund,  on  November 
29th,  embedded  in  a  heap  of  grass  sods  in  his  garden.  We  know 
nothing  of  the  winter  habits  of  our  Batrachians  and  every  fact  of 
this  kind  should  be  put  on  record. 

Application  op  the  Darwinian  Theory  to  Bees.  —  Hermann 
Miiller  publishes,  in  the  *'  Transactions  of  the  Natural  History 
Society  of  the  Prussian  Rhineland  and  Westphalia,"  an  elaborate 
paper  of  about  a  hundred  pages  octavo,  under  the  above  caption. 
We  have  already  given  in  the  Naturalist  the  exceedingly  inter- 
esting paper  by  this  author  from  the  Italian  version,  with  notes 
by  Prof.  Delpino.    Space  only  allows  us  at  present  to  briefly  notice 
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the  chief  points  made  in  this  second  longer  article.  The  object  of 
the  present  memoir  is  to  show  ^^  liow  in  the  bees  a  comparison  of 
those  peculiarities  of  organization  which  have  marked  them  as 
useful  in  aiding  the  bee  in  seeking  flowers,  give  us  a  certain  clew 
in  seeking  for  the  ancestry  of  bees,  and  the  branching  out  of  their 
genealogical  tree.*' 

The  memoir  is  divided  into  six  sections,  with  the  following 
beads : — 

*'  1 .  Bees  differ  from  the  fossorial  wasps  only  through  auch 
peculiarities  of  organization  as  adapt  them  for  collecting  the  pollen 
of  plants  and  making  honey. 

2.  The  above  stated  peculiarities  of  bees,  which  adapt  them  for 
gathering  pollen  and  making  honey,  thus  bringing  al>out  the  differ- 
ences between  them  and  the  fossorial  wasps,  offer  but  a  slightly 
interrupted  series  of  modifications  from  those  presenting  the  most 
striking  differences,  to  those  which  in  their  organization  scarcely 
differ  from  fossorial  wasps. 

3.  The  bees  have  thereby  so  branched  out  as  independent  fami- 
lies from  the  fossorial  wasps,  that  certain  species  are  circumscribed 
to  the  maintenance  of  their  brood  upon  honey  and  pollen.  When 
this  limitation  became  a  hereditary  trait,  there  began  a  differ- 
entiation of  their  posterity,  and  so  extensive  oi)portunity  for  the 
firm  establishment  of  manifold  adaptations  for  the  most  advan- 
tageous mo<le  of  collecting  pollen  and  honey.  Numerous  breaks  in 
the  series  of  relatiouships  of  bees  have  hereby  become  established 
through  the  adoption  of  new  habits  relating  to  the  care  of  their 
young. 

4.  The  branching  off  of  the  bees  from  the  fossorial  wasps,  and 
the  division  of  the  famil}'  of  bees  into  special  branches,  have  re- 
sulted merely  from  the  modifications  in  the  structure  of  the  females. 
Importance  of  secondary  sexual  differences  for  the  recognition  of 
connection  by  relationship  of  genera  and  species,  l^elirainary 
view  of  the  same. 

5.  Numerical  relations  of  males  and  females.  Qualifications  of 
the  males  which  aid  them  in  seeking  the  females.  Peculiai'ities  of 
the  male  antenna}.  AVhy  the  antennie  are  to  be  regarded  as  organs 
of  touch  and  hearing.     Peculiar  kinds  of  motions  of  males. 

G.  In  former  times  the  ettbrts  to  effect  sexual  union  brought 
about  secondary  sexual  peculiarities." 

The  Thick-billed  Guillemot.  —  A  specimen  of  Uria  arra 
Pallas  was  shot  on  the  Lamoille  river,  at  Fairfax,  Vt.,  about  the 
middle  of  last  December.  The  bird  was  nearly  full-grown  and  in 
good  condition.  So  far  as  I  know  this  is  the  first  instance  of  the 
capture  of  this  bird  in  New  England,  except  along  the  shores  of 
the  northern  portion.  —  G.  H.  Perkins. 
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iNJDRiocrs  Insects. — In  the  last  report  (1872)  on  the  "  Injurious 
Inaecta  of  Mass.,"  made  to  the  Board  of  Agriculture,  some  facts  are 
brought  oat  that  may  interest  entomologiBts  as  well  as  farmers. 

TlK.il, 


A  grievous  pest  to  the  onion  crops  of  Ei*sc."t  county  is  tlie  Limo- 
thripa  tritici  of  Fitch,  who  found  it  on  tlie  blossoms  of  wheat  and 


clover.    The  insect"  occurred  in  all  its  stiijiies  (Fig.  11,  male,  and 
end  of  antenna  of  male;  a,  female;  b,  liuvn)  on  the  loaves  of 


•  We  art  imlcbleil  tn  [lie  kiii.lii 

Asriciilture,  for  tlie  luiiii  of  the^e  c 
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onions,  and  by  puncturing  them,  destroyed  about  $10,000  worth  of 
this  valuable  crop  in  Essex  county  alone  in  the  summer  of  1871. 

The  parasite  of  the  imported  cabbage  caterpillar  is  described 
and  figured  (Fig.  42,  a,  male ;  6,  female ;  c,  lar\'a ;  d,  fW>nt  and  side 
view  of  pupa).    To  l^Ir.  A.  G.  T.  Ritchie  of  Montreal  is  due  the 


Flff.44. 


Tig.is,       credit    of    fii^st    making 

known  the  history  of  this 

invaluable    insect.      We 

have  raisc<l  many  of  them 

from  the  caterpillars  in 

the  autumn.     It   is  the 

Pteromalus  2ntparum,  and 
Tachina  larva,   has  been  kuowu  to  be  a 
native  of  Hudson's  Bay  Territory  since  1844,  so  that  it  could  not 
have  been  introduced  with  the  Pieris  rapce^  its  host. 

Fig.  43  illustrutcs  a  Tachina  parasite  of  the  same  butterfly  found 
by  us  at  Salem.  Its  imago  is  unknown.  The  cabbage  web  moth 
(Fig.  44,  with  cocoon),  which  is  sometimes  so  destructive,  is  no- 


CabbageWebMoUi. 


FlK- «. 


Tlg,4A, 


Radish  Weevil. 

ticed  ;  also  the  radish  weevil  (Fig.  45  from  Curtis,  illustrates  the 
different  stages  of  the  European  CeiitothyiicJnis  asshnilis).  It  is 
thought  that  an  example  {Vig.  4G)  found  about  fifteen  j'cars  ago 
by  the  writer,  <5n  the  radish,  in  Maine,  belongs  to  tins  si)ecies.  In 
Europe  it  is  said  to  be  very  destructive. 

Another  beetle  likely  to  prove  annoying,  as  we  have  found  it  in 
ferneries  and  gardens,  and  which  in  England  is  said  to  be  a  "  dread- 
ful pest  in  gardens,"  is  the  weevil,  Otiorhyiichys  jncipes  (Fig.  47). 

The  raspberry  saw  fly  (Fig.  48)  is  noticed,  and  the  chestnut 
weevil  (Fig.  49),  which  is  thought  to  be  the  laiTa  of  a  species  of 
Baianinus,  related  to  B.  fiasiiius  (Fig.  50). 


INJUBIOUB  INSECTS. 
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The  chestnut  tree  has  been  found  to  be  tenanted  by  the  larva  of 
Arrhojpalus  fttlminans  (Fig!  51)  while  a  new  borer  of  elm  trees 
has  been  discovered  by  Mr.  G.  D.  Smith  in  tlie  larva  of  Physocne- 
mum  hrevilineum  Say  (Fig.  52). — A.  S.  P. 

Professor  Cope's  Cave  Crustaceans.  —  Dr.  Hagen  in  the  last 
volume  of  the  Naturalist,  p.  494,  has  called  attention  to  the  blind 
crawfish  described  by  i^of.  Cope  in  the  article  on  Wyandotte  Cave 
in  the  same  volume,  p.  406,  but  no  one  seems  to  have  noticed  the 
peculiar  characters  of  the  other  crustaceans  described  in  the  same 
paper.  As  Prof.  Cope's  article,  with  its  figures,  has  been  copied 
in  "Nature  "  and  republished  without  change  in  the  last  "  Annual 
Report  of  the  Geological  Survey  of  Indiana,"  and  very  likely  in 
other  places,  it  seems  quite  time  these  remarkable  animals  should 
be  noticed. 

The  "Gammaroid  crustacean"  from  MamVnoth  Cave  (Stygohr<h 
mus  vitreus  Cope)  has  a  description  so  uncertain  and  confused  that 
we  wholly  fail  to  comprehend  the  appellations  given  to  the  caudal 
appendages,  without  supposing  Prof.  Cope  to  have  entirely  mis- 
understood their  structure  and  relation  in  Nipliargus^  and  conse- 
quently in  all  gammaroid  crustaceans.  He  speaks  of  the  body  in 
Xiphargus  "terminating  in  a  very  long  stj'le"  and  of  the  "last 
abdominal  limb"  as  "  undivided  like  that  which  precedes  it."  The 
long  style  must  be  one  of  the  posterior  pair  of  caudal  stylets,  and 
"  the  last  abdominal  limb  "  and  "  that  which  precedes  it "  must  refer 
to  the  first  and  second  caudal  stylets,  which  are  not  simple  but 
bi-ramus. 

The  "  unknown  crustacean  with  external  egg-pouches,"  referred 
to  the  genus  Cti^cidotea,  possesses  characters  before  quite  ifhknown 
among  Isopods.  The  female  is  described  and  figured  as  a  Tetrade- 
capod-like  crustacean  with  egg-sacks,  like  those  of  many  Entomos- 
traca,  attached  to  the  extremity  of  the  abdomen,  while  in  the 
females  of  all  previously  known  Tetradecapods,  the  eggs  are 
carried  within  lamellae  arising  from  the  bases  of  the  thoracic  legs. 
Its  supposed  affinities  with  Idotea  are  still  more  obscm*ed  by  the 
only  allusion  which  is  made  to  the  mouth  appendages,  a  figure 
labelled  as  '*•  the  mandible  and  palpi  of  right  side,"  with  the  ex- 
planation that  "  the  outer  pal[)us  lies  above  the  lateral  plate,  and 
its  origin  was  not  seen."  Although  it  is  difllicult  to  determine  what 
the  appendages  referred  to  really  are,  it  seems  to  be  implied  that 


ANTHROPOLOGY.  —  MICROSCOPY.  245 

the  mandible  was  ftirnished  with  a  palpus,  which*  is  not  the  ease  in 
the  family  Idoteidoe  as  usually  understood.  As  figured  and  de- 
scribed, it  seems  to  be  a  form  combining  characters  distinctive  of 
two  primary  groups  of  Crustacea,  and  it  is  strange  Prof.  Cope 
should  not  have  seen  in  it  "  the  type  of  a  peculiar  group  of  high 
rank."  On  account  of  the  interest  this  little  animal  must  excite, 
it  is  to  be  regretted  that  it  was  not  more  fully  described,  but  it  is 
stated  that,  "  the  specimens  are  in  bad  condition,  having  lost  their 
limbs,  egg-pouches  and  the  distal  portions  of  their  antennfle." 
This  is  perhaps  the  most  important  sentence  in  the  desctiption. 
The  parasite  of  the  blind  fish,  a  I^rnflean,  described  and  figured 
with  egg-sacks  similar  to  those  of  the  species  just  mentioned,  is 
interesting,  not  only  in  itself,  but  for  its  possible  relations  to  the 
'Ccecidotea.  Has  not  the  damaged  Isopod  been  carelessly  restored 
with  some  of  the  Lernaean's  appendages,  instead  of  having  retained 
them  from  some  Entomostracan  progenitor  by  retardation  of 
development ?  —  S.I.  Smith. 

ANTHROPOLOGY. 

Antiquity  of  Man  in  America. — In  the  December  number 
of  this  journal  we  made  an  abstract  of  a  paper  printed  by  the 
Philadelphia  Academ}^  in  which  Mr.  Berthoud  gave  an  account  of 
the  r.elics  of  an  early  race  of  men.  As  the  geological  position 
of  tlie  relics  has  been  questioned,  further  information  is  very 
desirable. 

MICROSCOPY. 

A  Drying  Case.  —  Mr.  Wm,  11.  AValmsley  has  been  using  for 
years,  in  the  preparation  of  his  well  known  microscopical  objects, 
a  very  convenient  and  useful  drj-ing  case.  This  case  is  especially 
useful  for  hardening  balsam  mountings,  drying  tissues,  etc.  It  is 
made  of  tin,  heated  with  hot  water  and  well  ventilated,  capable  of 
drying  one  hundred  specimens  at  once,  and  able  to  retain  its  heat 
for  eight  hours  without  attention.  Microscoj)ists  can  obtain  it 
from  James  W.  Queen  &  Co. 

* 

An  Object  Carrier. — The  object  carrier  usually  furnished  with 
the  concentric  glass  stages  is  extremely  satisfactoiy  for  study- 
ing mounted  specimens,  but  not  equally  good  for  other  work.  It 
is  unsuitable  for  a  large  stage  plate,  or  for  a  heavy  trough  or  com- 
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pressor  unless  moving  too  stiffly  for  ordinary  use,  and  anavailable 
where  objects  are  to  be  dissected  and  afterwards  drawn  with  the 
"camera  or  examined  with  high  powers  without  risk  of  losing  the 
object.  Hence,  for  a  working  instrument.  Prof.  Biscoe  prefers  to 
discard  the  object  carrier  altogether  and  place  the  slide  or  other 
support  directly  on  the  stage.  This  is  held  in  position,  if  the  in- 
strument should  be  tipped,  by  a  brass  sliding  bar  held  by  two 
cranked  arms  capable  of  being  instantly  made  to  move  more  or 
less  stiffly  by  means  of  screws  with  milled  heads.  Should  it  be 
desired  to  place  the  instrument  horizontally,  for  camera  work  or 
photography,  an  extra  piece  of  brass  tlamps  the  object  in  place. 

In  Zentmayer's  new  form  of  students'  microscope  the  glass  slid- 
ing stage  or  object  carrier  is  replaced  by  a  glass  sliding-bar,  which 
simplifies  the  work  and  reduces  the  expense  as  well  as  secures 
some  of  the  above  advantages. 

Some  object  carriers  are  arranged,  and  all  should  be,  except  in 
either  mechanical  stages  or  very  cheap  work,  so  that  the  sliding 
movement  can  be  easily  controlled  by  the  pressure  of  milled-head 

screws. 

• 

Nobert's  Lines.  —  Nobert  has  made  for  President  Barnard  a 
two  hundred  dollar  test  plate,  twenty-band,  which  claims  to  reach 
224,000  lines  to  the  inch,  beiug  twice  as  fine  as  the  finest  lines  on 
the  nincteen-baud  plate.  This  puts  him  far  ahead  of  the  opticians, 
and  he  claims  to  be  prepared  to  do  still  better  when  they  overtake 
him.  Who  will  make  the  first  lens  capable  of  resolving  the  twen- 
tieth-band? Or  will  those  who  believe  they  are  able  to  resolve 
djatom-markings  of  equal  fineness  show  it  to  us  now? 

Resolving-objectives. — The  editor  of  the  "Cincinnati  Medical 
News  "  draws  very  strongly,  not  too  strongly,  the  distinction 
between  resolving-objectives  and  those  suitable  for  other  work. 
He  has  a  Powell  &  Lealaud's  one-sixteenth  which  he  finds  quite 
useless  except  for  resolving  diatoms.  We  mainly  value,  at  pres- 
ent, the  resolution  of  the  famous  tests  as  showing  the  achievement 
of  a  nicety  of  correction  which  can  be,  and  should  be,  applied  to 
the  lower-angled  working  lenses. 

Microscopic  Writing.  —  This  hitherto  rare  curiosity  is  now 
available  to  all  microscopists,  both  as  an  elegant  toy  and  as  a  use- 
ful test  for  the  optical  qualities  of  their  lenses.  The  following 
account,  from  a  paper  read  before  the  Queckett  Club,  gives  a  view 
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of  Mr.  Wm.  Webb's  unparalleled  success  in  micro-writing  on  glass. 
The  specimens  thus  produced  are  regarded  by  Mr.  Webb  as  decid- 
edly the  best  test-objects ;  and  they  may  be  obtained  from  Mr. 
Edmund  Wheeler  of  London. 

Mr.  Webb  says:  —  "I  engrave  a  series  of  plates  with  letters 
measuring  from  one  two  hundred  thousandth  of  an  inch  to  one 
two  hundred  millionth  of  an  inch.  Each  engraving  is  of  the 
Lord's  Prayer,  varying  only  in  size,  commencing  about  the  thou- 
sandth of  an  inch,  which  is  at  the  rate  of  over  a  quarter  of  a  mil- 
lion letters  to  the  inch,  and  progressively  decreasing  the  size,  the 
next  of  the  series  being  at  the  rate  of  a  million  letters  to  the  inch, 
the  next  two  millions,  the  next  three,  and  the  next  four  million 
letters  to  the  inch.  Having  reached  this  point,  and  finding  the  Old 
and  New  Testament  together  consist  of  three  million  five  hundred 
and  sixty-six  thousand  four  hundred  and  eighty  letters  (for  the 
convenience  of  a  standpoint),  I  say  the  lastly  enumerated  test  is 
at  the  rate  of  one  Bible  to  the  inch  and  then  engrave  the  next  at 
the  rate  of  another  Bible  to  the  inch,  and  go  on  decreasing  at  the 
rate  of  a  Bible  to  the  inch  down  to  fifteen  Bibles,  or,  at  the  rate  of 
fifty-three  million  four  hundred  and  ninety-seven  thousand  two 
hundi*ed  letters  to  the  inch ;  but  when  it  is  remembered  that  the 
letters  are  written  within  two  parallel  lines,  with  spaces  above  and 
below  for  long  letters,  and  to  enable  one  line  to  be  distinguishable 
from  another,  I  most  respectfully  submit  that,  such  letters  as  "  a," 
"  e,"  "  o,"  and  '*  u,"  although  averaged,  with  all  other  letters,  with 
the  capitals,  and  including  spaces,  at  the  fifty-three  million  four 
hundred  and  ninety-seven  thousand  two  hundredth  of  an  inch, 
being  actually  written  within  the  lines,  after  allowing  for  the  ex- 
tra space  occupied  by  capitals,  the  spaces  between  words,  and  the 
space  between  one  line  of  writing  and  the  next  line,  it  may  be 
taken  that  the  "e  "  actually  occupies  only  one-fourth  of  the  aver- 
age, or,  the  two  hundred  and  thirteen  million  nine  hundred  and 
eighty-eight  thousand  eight  hundredth  of  an  inch. 

The  measurement  does  not  stop  at  this  point,  as  there  are  other 
steps  to  be  traversed  —  as  to  one,  the  dot  to  an  "  i,"  I  say  nothing 
now.  As  to  the  "  e,"  it  is  self-evident  that  it  is  not  a  spot  of 
black  of  the  previously  estimated  less  than  two  hundred  millionth 
of  an  inch,  but  composed  of  a  bent  and  twisted  line  across,  and 
about  the  two  hundred  millionth  of  an  inch  ;  therefore,  the  thick- 
ness of  the  line  has  to  be  considered,  and,  taking  that  at  a  lineal  * 
fifth  of  the  space,  the  two  hundred  and  odd  millionth  would  have 
to  be  multiplied  by  twenty-five  as  the  square  of  five,  which  would 
bring  the  square  of  the  line  down  to  the  five  thousand  three  hun» 
dred  and  forty-nine  million  seven  hundred  and  twenty  thousandth 
of  an  inch  —  and  do  not  stop  there,  for  that  five  thousand  mil- 
lionth is. itself  loaded  in,  and  consists  of  abraded  black  atoms, 
grated  in  by  the  cutting  edge  of  the  glass  letter,  which  atoms  can 
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be  seen  in  different  aggregations  where  the  line  has  not  been  per- 
fectly filled  in,  and  if  at  the  rate  of  two  atoms  of  black  in  the 
square  of  the  line,  the  five  thousand  millionth  becomes  the  ten 
thousand  millionth  ;  if  at  the  rate  of  twenty  atoms  of  black,  the 
size  of  the  atom  is  the  one  hundred  thousand  millionth  of  an  inch. 

I  now  come  to  the  most  important  and,  to  my  mind,  the  most 
interesting  part  of  the  subject,  which  deals  with  the  testa  unblack- 
encd.  For  this  purpose  I  must  go  back  to  the  square  of  the  line 
forming  the  letter  as  the  five  billion  three  hundred  and  forty-nine 
million  seven  hundred  and  twenty  thousandth  of  an  inch  that, 
reduced  to  its  square  root,  gives  seventy-three  thousand  plus  of 
an  inch  linear  as  the  breadth  of  the  line. 

I  mount  the  same  series  of  slides  iu  the  way  that  Monsieur 
Nobert  mounts  his  justly  celebrated  tests  —  without  black — and 
thus  open  up  a  wonderlVil  means  of  study  of  the  whole  subject, 
helping  to  afford  the  power  of  determining  at  what  breadth  un- 
blackened  lines  become  invisible,  even  when  aided  by  the  micro- 
scopes of  the  present  day.  In  this  instance  the  seventy-three 
thousandth  is  an  absolute  line,  unbroken  by  a  next  line. 

When  viewing  the  black  lines,  ordinary  direct  illumination  is 
sufficient,  but  when  examining  the  unblackened  lines  it  becomes 
necessary  to  adopt  in  its  turn  every  available  means  of  illumina- 
tion, because  the  cut,  being  wedge-shaped,  each  side  of  the  cut, 
from  every  part  to  its  very  apex,  both  refVacts  and  reflects  again 
and  ^ain  the  light  from  the  other.  Again,  the  original  upper  and 
lower  surfaces  of  the  glass  refract  and  reflect  the  light  backwards 
and  forwards ;  again,  the  top  light  flows  into  the  cut,  helping  to 
produce  the  climax  which  blazes  away  the  cut  as  the  light  of  the 
sun  overpowers  or  destroys  the  light  of  a  candle. 

By  testing  by  blackened  and  by  plain  unblackened  letters,  it  will 
be  found  at  what  point  the  power  of  certain  objectives  ceases  to  be 
effective  with  transparent  objects.  I  can  define  the  smallest  Lord's 
Prayer  when  blackened,  that  is,  I  can  define  a  line  of  the  seventy- 
three  thousandth  of  an  inch,  but  have  never  been  able  to  define 
the  same  test  unblackened.  More  than  that,  although  I  know 
the  exact  spot  that  it  occupies,  and  mark  the  spot  with  an  In- 
dian ink  ring  before  it  leaves  the  machine  in  which  it  is  engraved, 
I  have  never  (pprhaps  because  of  irritable  temperament)  been  able 
to  discover  not  merely  the  line,  but  the  aggregation  of  lines  form- 
ing the  two  hundred  and  twenty-seven  letters  of  the  veiy  small 
tests,  although  they  become  perfectly  distinct  when  black." 

As  a  test  of  distortion,  Mr.  Webb  rules  fine  black  lines  upon 
two  pieces  of  glass,  and  places  one  upon  the  stage  and  the  other 
upon  the  diaphragm  in  the  ocular. 

Animalcules  in  Blttebmilk, — The  "Pacific  Medical  Journal" 
believes,  with  much  reason,  that  the  abundance  of  animalcules  dig- 
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covered  in  poisonous  buttermilk  by  Dr.  J.  P.  Browne,  of  Gait, 
Ontario,  were  developed  in  the  milk  after  it  had  been  taken  from 
the  cow,  instead  of  being  introduced  into  the  cow's  system  with 
the  food  and  finding  their  way  through  the  blood  into  the  milk. 


NOTES. 

When  Professor  Agassiz  gave  his  opening  lecture  in  the  Muse- 
um of  Comparative  i,oo\ogy  at  Cambridge  in  1860,  he  said  that 
American  students  had  been  forced  to  visit  Europe,  if  they  were 
desirous  of  making  any  extended  study  in  the  natural  sciences, 
but  that  he  intended  to  reverse  this  and  compel  European  students 
to  visit  America ;  and  .by  his  judicious  purchase  of  type  collec- 
tions abroad  (thanks  to  the  liberality  of  citizens  and  our  State)  he 
has  made  his  promise  good. 

Professor  Henry  A.  Ward  of  Rochester,  New  York,  formerly  a 
student  of  Professor  Agassiz,  and  since  Professor  of  Geology  and 
Zoology  in  the  Rochester  University,  has,  under  humbler  auspices, 
long  been  working  toward  the  same  end.  His  large  cabinet  of 
geology  and  mineralogy  at  Rochester  is  well  known  to  many  of 
our  readers.  He  long  ago  felt  the  necessity  of  bringing  'before 
the  American  student  examples  of  those  larger  and  rarer  fossils 
known  to  geological  science,  of  which  only  single  specimens  ex- 
isted. 

For  this  purpose  he  visited  Europe,  engaged  accomplished  work- 
men and  commenced  the  foundation  of  a  collection  of  casts.  With 
untiring  patience  and  sagacity  he  secured  the  moulds  of  nearly 
everything  of  importance,  at  enormous  expense,  carrying  his  work- 
men from  one  museum  to  the  other,  and  taking  moulds  of  the 
choicest  specimens,  for  a  period  of  three  years. 

The  difficulties  encountered  in  some  of  his  experiences  would 
form  an  interesting  chapter.  After  many  difficulties,  he  managed 
to  secure  moulds  of  the  rare  Megatherium,  Glyptodon,  Deinothe- 
rium,  Diprotodon,  Sivatherium,  Colossochel^^s,  Mosasaunis,  Plesi- 
osaurus,  and  many  otlier  unique  specimens  in  European  museums. 
Thorough  and  methodical  in  all  his  work,  he  felt  that  this 
collection  of  casts  should  be  symmetrical  and  complete,  as  nn 
educational  collection,  and  so  was  commenced  the  famous  Ward 
collection  of  casts.  Thousands  of  dollars  were  spent  in  buying 
especially  choice  specimens  of  the  obtainable  forms  solely  for  the 
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purpose  of  making  casts  fVom  them,  and  the  originals  are  still 
prescn-ed  in  his  museum  at  Rochester.  Every  educational  insti- 
tution  in  the  country  may  now  possess  perfect  casts  of  the  rarest 
fossils,  forming  exact  facsimiles  of  the  unique  originals  in  the 
British  Museum,  the  Jardin  des  Fiantes,  and  other  foreign  muse- 
ums, besides  a  representative  collection  of  all  that  is  needed  to 
illustrate  geological  history. 

From  this  important  beginning,  Professor  Ward  has  gone  on  en- 
larging the  usefulness  of  his  work  by  adding  to  his  stock,  skins 
and  skeletons  of  animals,  fossils  and  minerals,  and  alcoholic  speci- 
mens, so  that  institutions  may  provide  themselves  with  collections 
accurately  labelled  and  arranged,  without  sending  abroad  for  the 
purpose. 

With  the  capital  invested  in  so  large  an  enterprise,  rapid  sales 
must  be  eflected,  and  one  not  familiar  with  the  scientific  attain- 
ments of  l^ofessor  Ward,  and  the  sole  desire  that  animates  him,  to 
spread  far  and  wide  the  type  collections  so  important  for  educa- 
tional purposes,  might  confound  his  occupation  with  that  of  the 
ordinary  dealer  in  natural  history  objects,  such  as  one  may  find  in 
any  large  city.  While  in  the  latter  case,  however,  with  some  lauda- 
ble exceptions,  the  dealers  otfer  simply  the  fortuitous  gatherings 
of  sailors,  comprising  curiosities,  shells,  and  detached  portions  of 
animals,  like  turtles'  shields,  sharks'  jaws,  and  the  like,  of  no  in- 
trinsic value,  the  work  in  which  Prof.  Ward  is  engaged  is  one  of 
a  solid  scientific  character.  His  outla5'8  are  immense,  yet  every- 
thing he  does  is  done  solely  in  reference  to  advancing  science.  He 
has  the  endorsement  of  every  naturalist  in  the  country,  and  already 
the  leading  museums  in  the  country  are  indebted  to  him  for  some 
of  their  choicest  material. 

Every  scientific  man  should  visit  Professor  Ward's  place  at 
Rochester,  New  York,  and  see  the  bee-hive  of  industry  he  has 
built  up  around  him.  We  visited  Rochester  in  February,  solety  for 
the  purpose  of  examining  the  new  industry.  Here  one  finds  sev- 
eral large  buildings,  besides  sheds  and  yards  devoted  to  receiving, 
preparing  and  shipping  specimens.  There  are  twelve  men  con- 
stantly employed  as  taxidermists,  osteologists,  moulders  and  car- 
penters. Two  of  the  osteologists  he  has  brought  from  the  Jardin 
des  Plantes,  Paris,  where  they  had  worked  for  a  long  time  under 
the  dil-ection  of  eminent  anatomists.  The  skeletons  and  skulls 
prepared  here  are  beautiful  in  their  whiteness  and  the  elegance  of 
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their  mounting.  In  the  University  building  is  Professor  Ward's 
zoological  cabinet,  still  his  private  property,  containing  type 
forms  of  the  animal  kingdom.  This  is  carefully  labelled  and  is 
strictly  an  educational  collection. 

In  Cosmos  Hall  is  a  large  room  containing  a  large  and  valuable 
geological  collection,  particularly  rich  in  Ammonites,  fossil  cuttle 
fishes,  with  the  ink  glands  still  preserved ;  beautifUl  fossil  fishes 
from  the  Lias  of  England  and  Germany ;  fine  Saurians  in  slabs ; 
Icthyosaurus,  Flesiosaurus,  Teleosaurus ;  also  the  leg  bones  and 
other  remains  of  the  remarkable  Dinornis  fVom  New  Zealand ;  Mas- 
todon  and  other  mammal  remains,  and  an  almost  perfect  skeleton 
of  the  rare  Glyptodon,  the  gigantic  fossil  armadillo. 

Great  interest  attaches  to  this  collection  since  it  contains  the 
original  specimens  of  many  of  his  casts,  which  have  already  a 
traditional  value,  now  that  so  many  institutions  possess  them. 
This  series  of  originals  is  of  intense  interest,  and  will  alone  give 
tone  and  character  to  any  geological  cabinet  in  which  they  may 
be  incorporated.  In  this  room  may  also  be  seen  relief  maps  and 
various  models  of  geological  import ;  many  of  these  are  familiar  to 
College  professors  through  the  descriptions  and  figures  given  in 
Ward's  '*  Illustrated  Catalogue."  At  the  time  of  our  visit  he  was 
packing  a  series  of  casts  for  the  Syracuse  University,  and  a  Mega- 
therium was  being  cast  for  Dartmouth  College.  A  cast  of  the 
skeleton  of  this  latter  huge  animal  may  be  seen  in  the  Geological 
Hall  of  the  Smithsonian  Institution  at  Washington,  where  it  was 
placed  by  Professor  Ward,  and  copies  of  it  are  already  in  several 
other  museums  together  with  other  of  his  specimens.  The  series 
of  casts  have  been  invaluable  in  advancing  the  study  of  geology, 
as  their  possession  is  just  as  important  to  the  instructor  in  this 
department,  as  the  possession  of  the  manikin  and  skeleton  is  to 
the  successful  teaching  of  human  anatomy. 

The  zoological  portion  of  Professor  Ward's  establishment  most 
interested  us.  Here  all  is  on  the  same  large  scale.  In  bringing 
this  collection  together.  Professor  Ward  has  not  only  visited  vari- 
ous portions  of  this  country  and  Europe,  Asia  and  Africa,  but  has 
his  correspondents  all  over  the  world,  and  is  constantly  receiving 
from  them  most  varied  and  rare  material.  While  we  were  there 
he  had  just  finished  the  preparation  of  a  giraffe,  thirteen  feet  in 
height,  and  was  unpacking  boxes  containing  a  moose  from  Nova 
Scotia,  a  caribou  from  Maine,  a  beaf  from  Pennsylvania,  a  huge 
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basking-sbark  from  tlie  Atlantic  coast ;  and,  fVom  Professor  Agas- 
siz,  a  walrus,  a  small  wbale,  and  tbe  rare  Rocky  Mountain  goat, 
to  be  mounted  for  tbe  Cambridge  museum. 

One  building  is  devoted  to  taxidermy.  The  upper  room  in  this 
building  is  a  wonder  to  behold  ;  hanging  fVom  the  ceiling  are  hun* 
dreds  of  skins,  including  apes,  monkey's,  wolves,  bears,  hyenas, 
lions,  tigers,  sloths,  ant-eaters,  armadillos,  buffaloes,  deer,  elk, 
moose,  giraffe,  yak,  wild  boar,  peccaries  ;  besides  an  immense  col- 
lection of  such  animals  as  kangaroos.  Echidna,  Wombat,  Tasma- 
nian  devil,  Ornithorynchus,  Thylacinus  and  other  rare  skins.  Some 
huge  alligators,  turtles  and  other  reptiles  completed  the  display. 
In  an  adjoining  room  ara  kei)t  fishes,  batrachians,  and  other  speci- 
mens in  alcohol ;  among  these  are  Lepidosteus,  Amia,  Menopoma, 
Spatularia,  Scaphior^nchus,  Aspidonectes,  and  other  American 
species  of  special  anatomical  interest.  iStill  another  building  is 
devoted  exclusively  to  the  preparation  of  skeletons ;  these  are  re- 
ceived with  the  flesh  dried  upon  them,  and  are  subjected  to  a  long 
process  of  maceration  and  bleaching ;  over  fifty  vats  are  ready  to 
receive  them.  These  vats  are  all  systematically  numbered,  and 
the  most  painstaking  care  is  manifested  to  secure  every  bone,  so 
that  each  specimen  may  be  perfect.  Custom  work  is  combined 
witli  all  this ;  and  hundreds  of  specimens  are  received  fVom  the 
museums  of  Cambridge,  Boston,  Salem,  Philadelphia,  Albany, 
and  many  of  our  colleges,  for  the  purpose  of  being  properly  pre- 
pared and  mounted. 

We  have  dealt  thus  in  detail  that  the  public  may  know  the  true 
character  of  the  enterprise  in  which  Professor  Ward  is  engaged ; 
and  tlie  duty  of  every  one  interested  in  science  and  education  to 
cordially  sustain  him. 

Professor  Ward  has  by  long  study  and  by  travel  in  foreign  coun- 
tries, as  well  as  by  his  long  experience  as  a  professional  teacher  of 
zoology  and  geology,  fitted  himself  for  the  important  and  arduous 
task  before  him. 

lie  has  received  the  unqualified  endorsement  of  the  leading  nat- 
uralists, and  his  untiring  devotion  to  the  work,  and  the  immense 
outlays  he  has  made,  should  be  widely  known  among  those  who 
desire  to  sustain  in  this  country  an  institution  where  one  may 
secure  the  material  for  the  foundation  of  a  museum,  as  well  as 
examples  for  educational  purposes. — E.  S.  Morse. 

[We  had  the  pleasure  last  summer  of  visiting  Professor  Ward's 
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Rochester  Establishment,  and  of  seeing  his  important  collections. 
One  point  which  Professor  Morse  has  failed  to  notice  is  the  work 
done  by  Mr.  Ward  in  the  matter  of  blocks,  labels,  shields,  and 
other  appliances  for  the  arrangement  of  cabinets.  He  has  not 
only  planned,  but  has  gone  on  and  constructed  the  cabinet  cases 
in  Vassar,  Alleghany  and  Pittsburg  colleges,  in  the  Orange  Judd 
Hall  of  Science  at  Wesleyan  University  in  Middletown,  Conn., 
and  in  the  new  Syracuse  University.  At  the  time  of  going  to 
press  we  are  informed  that  Mr.  Ward  has  been  engaged  to  con- 
struct the  cabinet  cases  in  the  new  Geological  hall — two  hundred 
feet  long — of  the  Smithsonian  Institution. —  F.  W.  P.] 

It  will  be  seen  by  the  following  circular,  issued  by  Professor 
Agassiz,  that  a  summer  school  of  science  for  teachers  is  to  be  held 
on  Penekese  Island,  Buzzard's  Bay,  next  summer.  From  present 
appearances  we  may  predict  every  success  in  its  administration. 
A  rare  opportunity,  such  as  we  believe  no  country  has  heretofore 
afforded,  will  be  offered  to  those  anxious  to  study  the  biology,  chem- 
istify,  and  physics,  of  the  sea.  Experts  will  carry  on  their  explo- 
rations during  three  months,  and  students  will  thus  under  the 
stimulus  of  their  example,  be  able  to  learn  how  to  collect,  prepare, 
and  study  marine  animals  and  plants.  If  successfully  carried  out, 
this  school  will  inaugurate,  we  believe,  a  new  system  of  public 
instruction,  and  exert  the  happiest  influence  on  the  future  progress 
of  science  in  this  country,  which  depends  more  than  ever  on  mak- 
ing original  investigators.  Without  further  remark  we  present  our 
readers  with  a  copy  of  the  programme,  adding  that  those  who  wish 
to  avail  themselves  of  the  privileges  of  the  school  may  address 
Prof.  Agassiz,  or  the  editors  of  this  journal :  — 

Programme  of  a  Course  of  Instruction  in  Natural  History, 

TO   BE   DELITKRED    BY   THE    SlASIDE,  IN    BuZZAKD's    BaY,  DURING 

THE  Summer  Months,  cihefly  designed  for  Teachers  who 

PROPOSE    to    introduce    THE    StUDY    INTO    THEIR   SCHOOLS,    AND 

FOR  Students  preparing  to  become  Teachers. 

Zoology  in  general,  and  Enibrjolopy  of  the  Vertebrates,  by  Prof.  L.  Agassiz. 

The  extinct  Animals  of  Pat>t  Ages,  compared  with  those  now  living,  and  the  Methods 
of  identifying  tliem,  by  Prof.  N.  S.  Siialeu. 

Comparative  Anatomy  an<l  Pliyniology  of  the  Vertebratee,  by  Prof.  B.  G.  Wilder. 

The  Animals  and  Plants  living  in  Deep  Waters,  and  the  Peculiar  Conditions  of  their 
Existence,  by  L.  F.  de  PoirRTALiis. 

Embryology  of  the  Radiates,  by  A.  Agassiz. 

Natural  History  and  Embryology  of  the  Mollusks,  by  Prof.  £.  S.  MoBSE. 
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How  to  make  Biological  Collections  illastratiye  of  the  Hittorj  of  Insects  li|)orlau  to 
Vegetation,  by  Prof.  II.  A.  Haoen. 

Natural  History  and  Embr>'ology  of  the  Articulates,  by  Dr.  A.  S.  PACKARD.  Jr. 

Natural  History  of  tlie  Fishes  and  Reptiles,  by  F.  W.  PirnrAM. 

Natural  History  of  Birds  and  Mammals,  by  J.  A.  Allen. 

On  Breeding,  and  Nests  and  Eggs  of  Bbrdi),  by  Dr.  Thomas  W.  Buewer. 

Practical  Exercises  in  tlie  Use  of  the  Microscope,  by  E.  Bicknell. 

Instruction  in  Drawing  and  Painting  of  Animals,  by  Faulus  Boettbb. 

On  the  Preservation  of  our  Sea-Fisheries,  by  Prof.  SrENCEB  F.  Baird. 

On  Fisli  Breeding,  by  Theodore  Lyman. 

The  Faunae  of  the  North  Atlantic,  compared  with  one  another  and  with  tliose  of  other 
Parts  of  the  World,  by 

The  Plants  of  the  Sea,  by 

The  Pliysics  of  tlie  Sea,  by  Prof.  Joseph  Lo\'Erino. 

Physical  Hydrography,  by  Prof.  H.  MiTCircLL. 

Chemistry  of  Feeding  and  Breathing,  by  Prof.  W.  Ginns. 

Chemistry  of  the  Sea  and  Air,  by  Prof.  James  Crafts. 

Tho  terms  of  admission,  and  the  day  of  opening  the  course,  will 
be  advertised  as  soon  as  all  the  necessary  arrangements  can  be 
made,  including  information  concerning  board,  etc.  It  is  hoped 
that  the  liberality  of  friends  of  e<lucation  may  make  it  i^ossible  to 
offer  this  course  free  of  charges  to  teachers  and  students.  A 
number  of  aquariums  and  the  necessary  apparatus  to  dredge  in 
deep  water  will  be  provided.  The  Superintendent  of  the  United 
States  Coast  Survey  and  the  United  States  Commissioner  of 
Fisheries  have  promised  their  coiipcration  to  the  extent  of  their 
ability,  without  interfering  with  tho  regular  service  of  their  de- 
partments. Professors  Siialer,  WiLi>Eit,  PArKAui),  and  perhaps 
others,  may  spend  the  whole,  or  nearly  the  whole,  season  at  the 
school,  with  a  view  of  superintending  the  laboratory  work,  while 
the  otlier  gentlemen  will  stay  there  only  part  of  the  time,  or  as 
long  as  required  by  the  share  they  are  able  to  take  in  the  course 
of  instruction. 

Excursions  will  be  made  fVequently  to  give  those  present  an 
opportunity  of  learning  how  to  observe,  artd  also  of  making  col- 
lections with  which  they  mav  teach  classes  at  home. 

It  is  but  justice  to  Professor  Shaler  to  say  that  the  first  sugges- 
tion of  giving  such  a  course  by  the  seaside,  was  made  by  him. 
In  behalf  of  the  Faculty  of  the  Museum  of 

Comparative  Zoology  in  Cambridge,  Mass. 

L.  AGASSIZ. 

We  are  happy  to  announce  that  Penekese  Island,  together  with 
the  sum  of  $50,000  to  form  a  permanent  endowment  of  the  school, 
has  been  generously  presented  for  the  purpose  by  a  gentleman  in 
New  York  interested  in  science.  Buildings  will  at  once  be  erected, 
and  the  school  opened  early  in  July.    We  shall  give  f\irthcr  par- 
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ticolars  concerning  this  munificent  and  most  unexpected  gift  in 
our  next  number. 

The  annual  meeting  of  the  California  Academy  of  Sciences  was 
held  on  Monday  evening,  January  6,  1873.  The  following  gentle- 
men were  elected  officers  for  the  ensuing  year :  — President,  George 
Davidson ;  Vice-President j  John  Hewston ;  Treasurer^  Elisha 
Brooks ;  Corresponding  Secretary,  Henry  G.  Hanks ;  Recording 
Secretary,  C.  G.  Yale  ;  Director  of  the  Museum,  H.  G.  Bloomer ; 
lAbrariun,  C.  N.  EUinwood,  M.D. ;  Trustees,  T.  P.  Madden,  D.D. 
Colton,  Robert  E.  C.  Stearns,  Oliver  Eldridge.  The  President, 
Treasurer  and  Recording  Secretary,  are  also  Trustees,  eoo-officio. 
The  President's  annual  address  shows  that  an  increasing  interest 
in  the  objects  of  the  Academy  is  manifested  by  the  public,  and 
that  the  coming  year  is  likely  to  be  one  of  material  interest  in  the 
affairs  of  the  Academy. 

A  regular  meeting  of  the  California  Academy  of  Sciences  was 
held  Feb.  18,  1873,  in  which  General  Hewston  announced  to  the 
Academy  a  magnificent  donation  from  James  Lick,  in  the  form  of 
a  deed  to  a  piece  of  property  on  Market  street,  adjoining  the 
premises  of  St.  Ignatius  College  on  the  east.  The  dimensions  of 
the  plot  were  eighty  feet  front  by  two  hundred  and  seventy-five  feet 
in  depth,  being  one  hundred  vara  lot  No.  126.  The  conveyance  of 
the  property  is  subject  to  various  conditions,  the  purport  of  which 
is  that  the  Academy  shall  erect  thereon  a  substantial  three  story 
brick  building,  faced  with  granite,  in  classic  style  of  architecture, 
and  decorated  with  emblems  of  science.  The  building  and  prop- 
erty shall  be  devoted  exclusively  to  the  purposes  of  science ;  it 
shall  remain  unencumbered  in  the  possession  of  the  Academy  ;  no 
part  shall  be  leased  at  any  time,  nor  shall  its  use  be  permitted  for 
political  or  religious  purposes  in  any  way.  It  further  devolves 
upon  the  Academy  to  secure  the  fuud  requisite  for  the  erection  of 
the  edifice  specified  within  the  period  of  two  years,  and  to  prose- 
cute the  project  to  completion  within  a  reasonable  time.  The 
plan  of  the  building  contemplates  among  its  principal  apartments 
a  library,  museum  and  lecture  room.  The  announcement  of  this 
donation  excited  great  enthusiasm. 

The  President  remarked  that  he  felt  incompetent  at  the  time  to 
express  the  sense  of  the  Academy  in  fitting  terms.  The  Trustees, 
in  considering  the  project  of  securing  accommodations  for  the 
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Academy,  had  never  thought  of  exceeding  an  expenditure  of 
$25,00(X  But  this  site  alone,  as  he  had  been  assured  by  competent 
judges,  exceeded  in  value  $150,000.  A  meeting  of  the  Trustees 
will  be  held  to-day,  when  the  body  will  wait  upon  Mr.  Lick  person- 
ally, and  express  the  thanks  of  the  Academy  for  his  munificent 
gift. 

As  a  preliminary  expression  of  gratitude,  on  motion  of  Dr. 
Hewston,  the  rules  of  the  Academy  were  suspended,  and  Mr.  Lick 
was  elected  a  life  member. 

Professor  Davidson  read  a  paper,  which  embodied  the  results  of 
laborious  research,  on  the  probable  periodicity  of  rainfall,  being 
illustrated  with  diagrams.  lie  believes  in  a  law  of  periodicity,  but 
the  problem  of  establishing  it  was  an  intricate  one,  and  it  had  not 
been  developed  by  the  observations  of  a  century.  The  observa- 
tions of  twenty-one  3'ears  in  California  had  afforded  no  direct 
conclusions. 

Dr.  Hewston  read  an  exceedingly  interesting  paper,  descriptive 
of  the  marine  animal,  a  species  of  Limnoria,  which  has  recently 
appeared  in  the  harbor  and  commenced  its  ravages  on  the  wharves, 
threatening  the  certain  and  speedy  destruction  of  the  whole  works 
of  the  city  front,  unless  some  effective  means  are  adopted  for  arrest- 
ing its  depredations.  Specimens  were  also  submitted  to  the  in- 
spection of  the  Academy,  under  the  microscope. 

Mr.  Dall  read  a  paper  on  the  avi-fauna  of  the  Aleutian  Islands. 

Science  in  this  state  has  met  a  loss  in  the  death  of  Dr.  Henry 
C.  Perkins,  of  Newburyport,  one  of  the  trustees  of  the  Poalxxly 
Academy-  of  Science.  He  devoted  much  time  to  microscopical 
and  astronomical  studies.  One  of  the  loading  physicians  in  this 
state,  he  also  found  time  to  study  science  practically.  He  died 
very  suddenly,  February  3(1,  aged  G9. 

The  eminent  botanist.  Professor  John  Torrey,  died  March  10th, 
of  pneumonia  after  a  short  illness.  We  can  now  but  refer  to 
the  severe  loss  botanical  science  in  America  has  suffered  from  his 
death.* 

Professor  Sedgwick,  the  celebrated  English  geologist,  died  on 
the  27th  of  Januar}',  aged  eighty-seven  years.  His  scientific  es- 
says were  published  mainly  in  tlie  Transactions  of  the  London 
Geological  Society. 
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In  the  autumn  of  1871, 1  brought  home  a  bottle  full  of  dock- 
weed  {Lemna  polyrrhiza)  and  emptied  it  into  a  tumbler  of  water 
with  a  mass  of  algae  gathered  at  the  same  time. 

Within  a  few  days  the  Lemnaj  all  turned  wWte  and  died,  and 
the  fh)nds  seemed  to  decay.  I  kept  the  alg»  in  the  tumbler  all 
winter,  adding  fresh  water  as  fast  aa  it  was  diminished  by  evapora- 
tion. I  saw  no  more  of  the  duckweed  till  the  last  of  the  winter, 
when  one  day,  to  my  great  surprise,  there  appeared  floating  on  the 
water  a  group  of  fronds  that  were  certainly  Lemnse,  and  a  few  days 
after  I  noticed  another  frond.  What  had  they  grown  from?  I 
tumeil  out.the  water  into  a  basin  and  found  about  fifty  little  disks 
which  seemed  to  answer  the  description  of  autumnal  or  winter 
fVonds  as  described  in  my  "Gray.**" 

My  curiosity  was  excited.  How  could  such  things  grow  into 
LemnsB?  Where  was  the  growing  point?  Where  were  the  roots 
to  start  from  ?  What  was  the  internal  structure  of  these  regular 
little  disks?  Should  1  find  anything  corresponding  to  buds  about 
them  ? 

Some  of  these  queries  I  have  answered  and  others  are  still  un- 
solved. 

I  propose  to  give  a  short  account  of  my  failures  and  successes, 
and  of  the  methods  of  investigation  by  which  I  tried  to  reach  the 
knowledge  sought ;  and  hope  that  my  trials  may  be  of  service  to 
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some  wlio  oflcD  desire  to  loake  additions  to  the  store  of  botanical 
morpliologj-  but  who  hardly  know  bow  to  proceed. 

It  is  best  to  select  some  definite  question  concerning  the  case 
that  one  wants  to  study,  and  then  with  Icnife,  needles,  chemicals 
and  microscope,  compel  it  to  yield  an  answer.  It  will  give  deOnite- 
ness  and  precision  to  one's  work.  I  started  with  this  one: 
"Where  is  the  growing-point  of  this  wintor  frond?" 

By  Figs.  ]  and  2,  it  will  be  seen  thnt  the  object  is  almost 
exactly  of  the  shape  of  a  shallow  plano-convex  lens,  the  flat  side 
being  the  upper  side ;  as  I  found  some  weeks  aftor,  when  Uiey  roM 
and  floated  on  the  surface  of  the  water. 

The  ontline  is  often  slightly  kidncy-shai>ed,  and  at  the  ainUB 
there  is  a  scar  on  the  edge,  Fig.  2s.  Sections  show  that  the  edge 
is  here  more  obtuse  than  elsewhere. 

Around  that  point,  on  the  flat  surface,  there  was  traced  a  small 
semicircle.  That  was  all  that  could  be  descried  on  the  extcri^. 
The  disk  was  not  at  all  transparent,  so  that  all  knowledge  of  its 
interior  must  be  obtained  by  dissection. 

Laying  the  frond  on  the' end  of  the  forodnger,  and  holding  it  in 
place  by  a  gentle  pressure  of  the  thumb,  I  made  three  or  four  slices 
lengthwise  (that  is  in  the  direction  of  the  lines  o-a,  b-b,  etc.,  of 
Fig.  2).  From  the  tip  three-quarters  of  the  way  to  the  base  (as  I 
shall  cull  the  scnr  end)  all  these  sections  were  composed  of  simple 
parencbymouB  tissue  (where  cells  are  of  nearly  ecjual  dimensions 
in  all  directions),  whose  cells  were  packed  with  starch  grains.  But 
the  quarter  next  to  the  base  preseute<l  very  dilfcrentvicw^in  the  sev- 
eral sections,  and  appeared  qnitc  complex  (Fig.  o3).  Two  regions. 
Fig.  4  a  and  b,  attracted  attention  becanse  of  the  fineness  of  the 
Fig.M.  tissue  composing  them.    The  cells 

in  these  parts  were  not  more  than 
an  eighth  the  diameter  of  the  reg- 
ular fells  of  the  frond ;  neither  were 
Ihcy  filled  witii  starch  grains,  but 
were  well  supplied  with  protoplasm, 
with  considerable  chlorophyl. 

Here  evidently  was  the  place  to  search  for  my  "  growing-point." 
In  that  one  of  these  regions  furthest  from  the  base.  Fig,  4  a,  and 
on  the  con^'ex  or  under  side  of  the  frond,  arc  one,  two,  or  more  oval 
bodies  whose  axes  of  growth  were  nearly  at  right  angles  to  the 
length  of  the  frond.    I  took  them  for  young  buds.    In  each  eectiOD 
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one  was  larger  than  the  rest.  I  took  it  for  the  main  bud,  and  sup- 
posed that  its  extremity  was  the  growing  point  of  the  plant.  To 
get  a  better  view  of  its  tip,  that  I  might  make  out  the  plan  of  cell- 
■division  at  the  point  where  the  cells  were  first  formed,  I  made 
some  new  sections  in  the  same  direction,  much  thinner  than  the 
first.  On  examining  these  I  recognized  the  cell  arrangement  pe- 
culiar to  the  extremity  of  roots  ;  there  plainly  enough  was  the  root- 
cap,  Fig.  4  d,  and  the  "  summit "  cells  or  region.  Fig.  4  c,  where  by 
cell-division  the  new  growth  is  produced.  These  were  surely  the 
rudiments  of  young  roots.  I  must  look  elsewhere  for  the  plumule 
with  its  growing  point.  But  one  thing  had  been  learned ;  my  little 
disk  contained  roots,  and  I  knew  where  thev  were. 

The  other  spot  where  the  cells  were  small  and  tinged  with  green 
seemed  without  any  regular  shape.  One  section  showed  one  thing, 
another  quite  a  different  thing ;  while  in  another  there  would  be 
nothing  but  a  hole  where  the  fine  cells  ought  to  be. 

See  the  differences  in  the  five  sections  of  Fig.  53.  These  sec- 
tions were  made  through  the  lines  marked  a-a^  h-b^  etc.,  of  Fig.  2. 

As  the  next  step  I  made  some  sections  at  right  angles  to  the 
former  in  the  directions  a-a,  b-b,  etc.,  of  Fig.  2  (see  Fig.  5),  and 
got  one  new  idea  at  least.  Instead  of  there  being  one  body  in  the 
place  occupied  by  "  ?;,"  Fig.  4,  there  were  two,  one  on  either  side 
of  the  median  line  of  the  frond,  and  the  two  were  very  unequal  in 
size,  though  somewhat  similar  in  form.  But,  although  diligently 
comparing  the  views  presented  by  the  two  sets  of  sections,  I  could 
not  form  any  satisfactory  idea  of  these  portions.  The  two  sections 
D  and  E,  of  Fig.  5,  showed  quite  clearly  the  number  and  position 
of  the  yoUng  roots.  The  darker  spot  which  appeared  in  the  last 
three  sections,  marked  ''  s  "  in  '*  D,*'  Fig.  5,  was  a  new  mystery.  I 
must  have  sections  in  the  third  plane  also,  that  is,  the  plane  pass- 
ing parallel  with  the  surface  of  the  frond. 

And  just  here  let  me  say  a  word  about  making  sections  of  deli- 
cate vegetable  tissue.  I  have  found  it  much  better  in  all  cases, 
except  where  the  position  and  structure  of  the  protoplasm  are  in 
question,  to  soak  the  specimens  in  glycerine,  first  in  diluted  and 
finally  in  strong.  One  advantage  is  this ;  when  making  sections 
of  soft  tissues  in  water,  there  is  great  danger  that  a  thin  section 
on  the  blade  of  the  razor  will  dry  up  and  be  spoiled,  while  attend- 
ing to  the  piece  on  one's  finger,  which  ought  to  be  taken  off  immedi- 
ately and  laid  in  water.    Or  if  one  first  cares  for  the  section  on  the 
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razor,  then  the  piece  from  which  it  is  cut  may  be  spoilecl.  Bat 
when  the  object  is  in  glycerine,  plenty  of  time  can  be  taken  to  care 
for  both  without  any  injury  coming  to  either.  I  have  found  a  good 
razor  the  very  best  thing  to  cut  with,  much  better  than  any  lancet 
or  small  dissecting  knife. 

Let  the  thumb-nail  of  the  left  hand  be  cut  short  enough  that  the 
blade  of  the  razor  may  rest  against  the  flesh  of  the  end  of  the 
thumb,  while  the  object  to  be  cut  rests  on  the  forefinger  and  is  held 
in  place  by  the  thumb.  You  can  then  draw  the  razor  very  evenly, 
it  being  steadied  by  the  thumb.  The  thickness  of  the  slice  can  be 
regulated  by  pressing  the  razor  less  or  more  against  the  yielding 
flesh  of  the  thumb.  Especially  is  this  the  case  when  several  sec- 
tions are  made  one  after  the  other  by  as  many  drawings  of  the 
razor,  each  time  pressing  it  a  little  more  against  the  thumb-end. 
In  this  style  of  cutting,  the  hand  should  be  so  held  that  the  surface 
of  the  forefinger,  on  which  the  object  is  laid,  should  be  horizontal ; 
but  when  a  thin  object  is  to  be  split  parallel  with  its  surface,  I 
have  found  it  best  to  turn  the  hand,  aft^r  the  object  has  been  placed, 
as  before,  between  the  forefinger  and  thumb,  so  that  the  surface  of 
the  finger  on  which  the  object  is  lying  should  be  vertical :  you  see 
then  the  edge  of  the  object  to  be  split.  The  edge  of  tlie  razor  must, 
of  course,  be  also  a  vertical  lino.  It  is  essential,  in  this  case,  that 
the  object  be  placed  far  enough  back  from  the  ends  of  the  finger  and 
thumb  that  the  razor  blade  may  come  between  them  and  be  guided 
and  steadied  by  its  contact  with  them. 

Having  brought  the  edge  of  the  razor  in  contact  with  the  object 
to  be  split,  draw  the  razor  downward,  bringing  at  the  same  time  the 
heel  outward  (towards  the  right)  and  the  point  inward,  making 
the  part  resting  between  the  thumb  and  finger  the  centre  of  this 
slight  rotation. 

During  this  operation  I  have  found  it  best  so  to  hold  the  hands 
and  head  that  the  eye  sights  right  down  the  edge  of  the  vertically 
held  razor,  for  then  the  razor  edge  can  be  placed  very  truly  against 
the  exact  portion  of  the  object  to  be  split  that  you  desire. 

Resuming  now  our  investigation  of  the  duckweed  ;  —  I  sliced  the 
frond  into  three  or  four  sections  parallel  with  its  surface,  and, 
placing  them  under  the  microscope,  order  seemed  to  be  emerging 
out  of  chaos.  To  the  right  and  left  of  the  middle  line  of  the  frond 
were  two  cavities,  one  of  them  almost  filled  with  one  of  the  small 
celled  bodies,  Fig.  6  r6,  while  the  other  was  not  more  than  one- 
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third  filled,  Fig.  6  lb.  The  middle  line,  Fig.  6  st,  was  distinguished 
firom  the  rest  of  the  frond  by  the  shape  of  the  cells  composing  it, 
and  also  bj  the  fact  that  they  were  empty.  At  one  end  was  the 
scar,  Fig.  6  sc,  and  at  the  other  a  snarl  of  cells  out  of  which  radi- 
ated five  or  six  veins  or  ribs,  Fig.  6  ?%  consisting  of  woody  fibre 
with  spiral  cells ;  besides,  there  was  a  single  line  of  spiral  cells 
turning  back  into  each  of  the  two  small-celled  bodies.  This  centre 
of  radiation  was  what  I  had  seen  in  the  sections  of  Fig.  5,  marked 
"  s."  This  middle  portion  is  the  stem  of  the  frond,  and  the  scar 
marks  the  place  where  it  separated  from  its  parent  frond. 

I  began  then  to  understand  the  other  appearances ;  these  were 
the  young  buds  by  which  Lemna  propagates  itself  independently 
of  seeds.  Each  one  of  these  would  grow  into  a  complete  individual, 
and  in  it  I  must  look  for  the  ''  growing-point." 

The  cavity  in  which  the  larger  bud  grew  seemed  of  a  rectangular 
form,  "with  rounded  corners  from  the  lower  of  which  the  bud  stalk 
started :  the  bud  itself  partook  somewhat  erf*  the  same  rectangular 
shape,  instead  of  being  circular,  as  most  of  the  fronds  were. 

The  young  bud  on  the  right,  though  as  3'et  without  any  ribs  of 
woody  fibre,  showed  plainly  where  they  were  to  be,  for  in  the  lines 
that  they  were  to  occupy  the  cells  were  compact,  with  no  inter- 
cellular spaces,  while  in  the  rest  of  the  bud  between  these  rudimen- 
tary ribs  the  cells  had  parted  at  the  corners  and  produced  air 
spaces,  small  indeed,  but  3'et  sufficient  to  give  a  marked  character 
to  that  portion  of  the  tissue.  The  part  next  to  the  stem  of  the  bud 
was,  like  the  ribs,  without  intercellular  spaces. 

The  axes  of  the  frond  and  buds  are  at  an  angle  with  each  other 
of  about  45®,  or  more  correctly  13.5°,  since  the  normal  position  of 
a  branch  is  in  nearly  the  same  direction  as  the  stem,  and  its  diver- 
gence should  be  measured  round  from  that  direction  as  its  starting 
point.  With  our  plant  the  line  of  growth  seems  to  be  backward. 
If  the  same  law  holds  in  regard  to  the  buds  of  the  next  generation 
then  they  must  be  sought  near  the  stem  and  with  their  axes  in- 
clined at  the  same  angle.  (See  the  diagram,  Fig.  9,  where  the  ver- 
tical line  represents  the  axis  of  the  frond,  and  the  different  oblique 
lines  the  axes  of  the  buds.) 

A  little  examination  showed  that  it  was  so,  and  that  on  each  side 
of  the  axis  of  the  bud,  and  near  the  base,  was  a  little  protuberance 
which  was  evidently  a  bud  of  the  next  generation.  But,  though 
they  were  there,  it  was  by  no  means  so  clear  what  their  form  might 
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be,  or  how  far  they  had  advanced  in  laying  the  rudiments  of  the 
organs  possessed  by  the  mature  frond.  Here  began  the  difficulties 
of  the  investigation.  My  desire  was  to  trace  back  the  frond  to  the 
stage  in  which  it  was  represented  by  a  single  cell,  or  at  least  by  a 
small  group  of  homogeneous  cells,  on  which  there  was  no  sign  of 
any  organ ;  and  then  to  be  able  to  sec  both  where  and  in  what  shape, 
each  new  part  was  produced  by  changes  in  the  growing  point  and 
the  tissue  adjacent  thereto. 

Of  the  two  budlets,  the  one  on  the  left,  next  to  the  main  stem, 
was  the  most  developed,  and  I  studied  it,  rather  than  the  other. 
Figs.  6  and  14  present  the  views  obtained  when  the  razor  just 
grazes  the  upper  surface  of  the  buds.  Near  the  upper  edge  of  the 
bud  was  a  most  delicate  line,  Fig.  G  m,  which  could  hardly  be  tracetl 
with  a  ]  inch  objective.  A  J  objective  and  -^^  objective  showed 
that  it  was  the  edge  of  a  membrane  consisting  only  of  one  layer  of 
cells  in  thickness.  The  cells,  Fig.  55,  were  irregularly  shaped  and 
had  crinkled  walls.  I  could  follow  the  line  most  to  the  edges  of 
the  bud,  but  not  quite.  The  budlet.  Fig.  14,  was,  like  the  bud,  of  a 
rectangular  outline  nearly,  and  grew  out  from  the  comer  of  its 
cavity.  I  could  make  out  the  following  particulars ;  "  a  "  a  fine 
curved  line  which  it  took  close  observation  to  see  at  all ;  *'  d"  a 
double  line  at  the  back  of  the  budlet ;  "  c'*  and  "  e"  two  swellings 
of  the  outline  of  the  budlet  "  b;  "  ''/"  an  edge  of  tissue  two  cells 
thick  coming  to  a  point  where  it  reached  the  frond  at  "  i ;  "  '*  h  " 
the  least  developed  budlet ;  and  "(/"  a  small  protuberance  of  cells, 
which  I  have  not  thoroughly  studied  and  shall  therefore  be  obliged 
to  omit  in  ray  descriptions.  What  it  may  grow  into,  if  it  grow  at 
all,  I  cannot  say. 

Horizontal  sections  had  helped  greatly,  but  vertical  sections 
seemed  now  to  offer  the  only  hope  of  increasing  my  knowledge  of 
the  bud  and  budlet.  After  making  many,  I  was  no  better  off,  be- 
cause it  was  impossible  to  tell  exactly  in  what  direction,  as  regards 
the  axis  of  the  bud,  the  sections  went.  I  then  split  a  frond  through 
so  as  to  reveal  the  ui)per  surface  of  the  bud  without  touching  it 
with  the  razor  or  loosening  it  from  its  attachment. 

Then  with  the  camera  I  sketched  its  outline  as  seen  with  a  ^ 
and  was  then  ready  for  the  delicate  work  of  slicing  it  up.  (Fig.  7 
gives  such  an  outline.)  Taking  the  frond  on  the  forefinger  I  cut 
one  section  as  nearly'  as  possible  in  the  direction  which  I  had 
decided  would  give  a  longitudinal  section  of  the  bud,  as  Fig.  7  e-€. 
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As  soon  as  the  cut  was  made  the  piece  taken  off  was  laid  on  a 
slide  in  a  drop  of  glycerine,  and  the  slide  numbered  "  No  1."  Next 
the  frond,  from  which  the  cut  had  been  made,  was  put  under  the 
microscope  and  the  direction  and  position  of  the  cut  observed  and 
its  place  recorded  on  the  camera  drawing,  and  numbered  "  1."  The 
•frond  was  then  laid  on  the  finger  and  the  second  cut  made,  as  thin 
as  possible,  and  as  near  parallel  to  the  first  as  might  be.  I  could 
not  succeed  in  getting  the  series  of  cuts  as  nearly  parallel  to  one 
another  in  this  way,  as  by  cutting  all  the  sections  at  once  without 
removing  the  razor  from  its  rest  against  the  end  of  my  thumb. 
But  generally  the  deviations  from  parallelism  were  not  so  great  as 
to  interfere  seriously  with  the  usefulness  of  the  sections,  considered 
as  a  set. 

After  each  cut,  the  section  was  placed  on  its  separate  slide  and 
numbered  and  the  remainder  of  the  frond  placed  under  the  micro- 
scope and  the  position  of  the  cut  marked.  In  this  way  I  sometimes 
got  a  series  of  fifteen  or  twenty  sections,  extending  from  one  edge 
of  the  bud  to  the  other.  Of  these  from  three  to  five  would  pass 
through  the  budlet. 

Next  was  the  study  of  these  sections  one  after  the  other  in  order, 
comparing  them  with  each  other,  and  with  the  surface  view  of  an 
uncut  bud,  attempting  to  construct  mentally  the  complete  form  of 
which  the  microscope  gave  me  successive  sectional  views.  I  had 
had  before  just  as  good  sections,  in  some  cases  better  ones,  but 
then  could  not  tell  from  what  part  they  came  and  so  had  been  un- 
able to  form. a  connected  satisfactory  idea,  or  model,  of  the  whole. 
One  such  set  shed  light  in  a  given  direction,  but  others  were 
needed.  Some  eight  sets  of  vortical  sections  in  various  directions 
gave  all  that  could  be  expected  of  them,  and  yet  the  matter  was 
not  quite  clear.  I  wanted  the  budlet  sliced  in  a  direction  parallel 
with  its  surface.  The  plane  of  the  bud  is  not  quite  parallel  with 
that  of  the  frond,  so  that  I. could  not  get  just  the  right  sections  by 
the  method  of  splitting  the  frond  between  the  thumb  and  fore- 
finger. I  could  imbed  a  frond  in  a  mixture  of  gum  and  glycerine ; 
but  that  took  so  long  to  harden  that,  if  several  fronds  were  prepared 
for  cutting,  I  was  very  apt  to  forget  just  where  the  cut  should  be 
made  in  each,  and  so  run  the  risk  of  spoiling  the  specimen.  Some- 
thing was  wanted  that  would  set  and  harden  in  a  few  minutes.  I 
thought  of  collodion,  and  on  trial  it  proved  to  be  just  what  was 
wanted.     When  the  specimens  are  saturated  with  glycerine,  and 
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placed  on  the  end  of  a  little  stick  of  pith,  I  drop  a  single  drop  of 
collodion  over  them,  which  hardens  in  about  two  minutes,  and 
without  sticking  to  the  specimen  makes  a  complete  socket  for  it. 
From  fronds  mounted  in  this  way  I  succeeded  in  getting  sections 
so  thin  that  it  took  three  of  them  to  make  up  the  thickness  of  the 
budlet. 

In  order  to  test  the  coiTCctness  of  the  opinions  formed  from  the 
comparison  of  these  different  sectional  views,  I  wanted  next  to  dis- 
sect out  a  budlet  free  A*om  the  bud,  and  in  an  uninjured  state,  and 
turn  it  over  and  over  while  in  the  field  of  view  of  the  microscope. 
I  have  accustomed  myself  to  the  use  of  dissecting  needles  under 
the  compound  microscope  without  the  help  of  an  erector,  and  so 
was  able  to  have  the  advantage  which  the  binocular  gives  for  such 
work. 

I  should  advise,  from  my  experience,  that  an}'  one  using  a  binoc*> 
ular,  who  has  much  occasion  for  dissecting,  should  learn  to  handle 
the  needles  under  the  microscope  without  an  erector.  It  is  not  dif- 
ficult to  train  one  hand,  though  when  it  comes  to  using  both  I 
acknowledge  that  one  will  need  a  good  stock  of  patience. 

The  powers  used  for  this  work  were  80  and  115  diameters.  Tlie 
needles  found  most  useful  were  those  which  had^been  ground  with 
an  exceedingly  slender  taper  and  tlie  shortest  possible  piece  of  the 
tip  bent  at  an  angle  of  about  45°. 

The  budlet  when  obtained  free  measured  about  i-^/\jtj  of  an  inch 
in  length  and  half  that  in  breadth  and  thickness.  To  observe  it  to 
advantage  one  must  use  powers  of  }  and  upwards. 

Having  placed  it  in  a  drop  of  glycerine,  cover  with  a  rather  large 
cover,  and  let  there  be  enough  of  the  fluid  to  prevent  the  cover's 
pressing  it  on  the  slide  ;  then  with  a  needle  gently  push  the  cover 
in  one  direction  or  another  till  you  have  your  object  rolling  over 
and  over  fast  or  slow  just  as  desired. 

Now  let  us  gather  up  the  facts  we  have  obtained  by  the  methods 
described.  Figs.  10,  11,  12,  and  13,  give  specimen  sections  taken 
in  as  manv  dilferent  directions  throuorh  the  bud  as  shown  on  the 
plan,  Fig.  7. 

Tiie  dotted  lines  in  the  bud  of  Fig.  7,  show  what  would  be  seen 
when  the  lower  surface  of  the  bud  is  focussed  instead  of  the  upper. 
I  drew  them  in  the  same  figure  in  order  that  their  relation  to  the 
upper  surface  might  be  plainer  than  if  I  hml  given  them  a  separate 
drawing.     In  Fig.  10,  we  have  a  section  passing  parallel  with  the 
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stem  of  the  bud,  but  a  little  to  the  left.  It  crosses  both  the  lines 
in  the  upper  part  of  the  frond,  it  goes  through  one  of  the  dotted 
oval  bodies,  and  also  through  the  budlet  to  the  left  of  its  stem. 
The  section  shows  that  those  lines  on  the  upper  part  of  the  bud, 
Fig.  7  MW,  and  Z?/i,  one  above  and  one  below,  are  the  edges  of  two 
membranes  that  nearly  enclose  the  bud  between  them,  the  one  on 
the  upper  surface  only  one  layer  of  cells,  the  lower  several  layers 
thick. 

The  oval  body  of  Fig.  7  is  here  seen  in  the  angle  between  the 
lower  membrane  and  the  body  of  the  bud.  It  shows  itself  to  he 
the  beginning  of  a  root.  The  swelling  "  d"  Fig.  10,  is  the  section 
of  that  projection  of  the  body  of  the  bud  over  the  budlet  whose 
edge  shows  in  Fig.  14  as  the  double  line  "d."  As  this  projection 
grows  more  and  more,  it  shuts  over  the  budlet,  reaching  down  as  far 
as  the  point  "/,"  Fig.  10,  and  becomes  in  the  frond  the  lip  or  cover 
"Ar,"  Figs.  4  and  8.  The  line  *'a,"  Fig.  14,  is  shown  ''a,"  Fig. 
10,  to  be  the  edge  of  a  ridge  starting  out  from  the  budlet  which  as 
it  grows  will  become  the  membrane  "  urn  "  of  the  bud.  The  sec- 
tion shows  us  the  thickness  of  the  budlet  "  6,"  and  explains  that 
the  double  row  of  cells  "/,"  Fig.  14,  just  below  the  budlet  is  the 
optical  section  of  the  upper  membrane  where  it  bends  round  to  its 
attachment  on  the  under  side  of  the  bud.  One  cannot  help  recog- 
nizing in  the  *'  um  "  of  the  bud,  Fig.  10,  the  "  wm"  of  the  frond. 
Fig.  4,  which  shows  itself  as  the  semicircle  of  Fig.  2. 

Turning  next  to  Fig.  1 1 ,  which  also  passes  through  the  budlet, 
but  nearer  to  its  stem,  and  at  an  angle  with  the  stem  of  the  bud, 
we  find  two  or  three  new  features.  First ;  we  pass  through  the 
right  hand  one  of  the  three  oval  bodies  of  Fig.  7,  and  find  it  im- 
bedded in  the  base  of  the  lower  membrane,  instead  of  occupying 
the  angle  ;  second,  the  budlet  has  a  thick  horn  "  n  "  on  its  under 
side,  and  none  on  its  upper.  The  outline  of  this  membrane  is,  I 
think,  that  indicated  by  the  dotted  line.  Fig.  14,  *' w,"  on  the  budlet, 
but  I  have  not  been  able  to  satisfy  myself  just  where  that  outline 
does  run.  Again,  in  this  section,  we  see  the  budlet  united  with 
the  bud,  whereas  before,  the  section,  Fig.  10,  passed  out  to  the  left 
of  the  stem  and  showed  that,  by  lying  entirely  separate  from  the 
bud.  Fig.  12,  which  shows  a  section  nearly  parallel  with  the  axis 
of  the  budlet,  gives  a  view  of  both  horns  "  a  "  and  "  n"  at  once, 
and  showing  one  root,  allows  the  others  r'  and  r''  to  shimmer 
through  the  tissue,  though  out  of  the  focus. 
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Fig.  13  shows  the  three  roots  at  once,  though  with  the  middle 
one  out  of  focus.  The  left  hand  part  of  this  section  is  a  puzzle 
to  me  that  I  am  not  sure  I  have  rightly  solved.  Till  I  came  to  it 
I  did  not  suppose  there  was  any  membrane  on  the  lower  side  like 
*'  zy  In  every  other  section,  out  of  forty,  perhaps,  that  ran  through 
that  neighborhood,  there  was  no  projection  of  the  lower  membrane 
toward  the  left,  but  the  tissue  passed  continuously  from  the  roots 
round  into  the  base  of  the  upper  membraue,  as  in  Figs.  10,  11,  12. 
I  think  there  may  be  a  narrow  lappet  or  lobe  of  the  lower  mem- 
brane at  Just  this  part,  while  below  tlie  tissue  may  be  as  in  the 
other  sections.  I  do  not  think  that  the  part  marked  "  a  "  is  part 
of  the  budlet,  but  of  the  bud. 

Now  to  take  one  step  more :  has  the  budlet  the  beginning  of  a 
budlet  of  tlie  next  generation?  Yes,  at  the  point  "  e,"  Fig.  14, 
there  is  a  slight  protuberance  just  about  where  the  upper  mem- 
brane "  a,"  Fig.  14,  comes  to  the  edge  of  the  budlet.  And  this  is 
what  will  grow  into  first  the  budlet,  then  the  bud,  and  finally  the 
frond. 

When  the  budlet  was  dissected  out  and  examined  with  a  -^ 
(Hartnack's  No.  10),  the  protuberance  showed  nothing  but  a  group 
of  half  a  dozen  to  a  dozen  cells  all  alike  with  no  sign  of  any  organ 
of  an}'  sort.  This  then  was  the  growing  point  which  I  set  out  to 
find.  Now  how  are  the  different  parts  of  the  frond  produced  from 
it?  As  the  first  stage  we  have  the  budlet:  it  diflfers  from  the 
growing  point  only  in  this  that  a  ridge  or  lappet  has  been  formed 
on  the  upper  and  under  surface,  which  in  the  sections  shows  as 
two  horns  as  "  a  "  and  "  n,"  Fig.  12.  These  two  ridges  are  really 
one  continuous  ridge  as  I  could  see  when  rolling  a  free  budlet  over 
and  over.  It  can  be  traced  from  *■'  e,"  Fig.  14,  in  a  slanting  curved 
line  to  the  back  of  the  budlet  near  its  tip,  then  down  the  thickness 
of  the  budlet  till  it  joins  the  ridge  of  the  under  side.  As  our  next 
step,  we  see  in  the  bud  our  ridge  grown  into  those  two  membranes 
(as  we  have  called  them)  which  a  careful  examination  shows  to  be 
still  continuous  at  the  back  edge  of  the  bud  about  as  far  out  as 
the  point  ";^,"  Fig.  7.  Also  three  roots,  Figs.  7,  10,  11,  12,  have 
made  their  appearance  near  and  in  the  base  of  the  lower  part  of 
the  membrane.  Also  the  tissue  of  the  bud  is  preparing  for  the 
five  or  six  veins  that  the  frond  is  to  possess,  and  the  stem  pos- 
sesses a  single  fibre  of  spiral  cells.  Now,  lastly,  what  more  do  we 
find  in  the  frond?    The  edge  "  d,"  of  Figs.  14  and  10,  has  grown 
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oat  over  the  budlet ;  and,  as  the  sectiou,  Fig.  4,  shows,  forms  the 
cover  "  k  "  of  the  cavity  in  which  the  bud  "  b,"  Fig.  4,  lies.  The 
body  of  the  bud,  haviug  grown  much  faster  than  the  membrane, 
has  left  the  latter  as  the  semicircle  seen  nt  the  base  in  Fig.  2.  The 
Mune  thing  is  true  of  the  lower  membrane  which  now  only  forms  a 
border  to  the  enlarged  roots. 

The  books  speak  of  Lcmna  as  a  plant  entirely  destitute  of 
leaves,  but  it  seems  to  mo  that  an  exception  must  be  made  in  the 
case  before  us,  for  this  membrane  on  the  upper  and  under  sides 


seems  to  answer  in  its  position  and  formation  to  the  sbeathing 
leaves  of  the  monocotyledons. 

I  noticed  the  peculiar  form  of  the  cells*  of  the  semicircular  lobe 
of  the  leaf  (?)  on  the  upper  side  of  the  frond,  and  made  a  draw- 
ing of  them,  Fig.  54,  and  also  a  drawing  of  tbo  same  organ  in  the 
bnd  state,  Fig.  55.  It  was  tliJH  peculiar  form  of  cell  in  the  two 
cases  which  first  led  mu  to  think  that  they  were  tiie  same  thing  in 
different  stages  of  growth.  In  Fig,  .'Ki  I  Iiave  presented  a  surface 
view  of  the  epidermis  of  the  frond,  togelher  with  the  underlying 
cells  of  the  frond.  Two  of  thi^  latter  tfljs  are  nearly  tilled  with  a 
lai^C  crystal  in  eacli.  What  is  tho  cause  of  the  brown  color  of 
some  of  the  cells  of  the  upper  lobe  of  the  leaf  as  shown  in  Fig. 
&i,  while  others  arc  clear,  I  cannot  tell. 


K.\1>I,AN.\TI0N   OF   PLATE. 
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Fig.  2.  Same,  enlarged  libont  10  times.  The  lines,  a-a,  b-b,  indicate  the  dfrectlOD  of  tlM 
8er*ti(m8  of  Fig.  &3,  and  th<>:«o  mnrke<l  a-a,  n-ii,  those  of  Fig.  A;  **  a"  it  Che  war 
where  the  ft-ond  was  attached  to  its  parent :  **  um  "  the  outline  of  the  upper 
membrane  (drawn  with  2  inch  objective,  2  inch  ocular,  dintance  ttom  eamcra 
to  paper,  5  inches). 

Fig.  53.  In  text,  longitudinal  vortical  sections,  as  markc<l  in  Fig.  2  (objectives  iii.,ocii* 
lar  2  in.,  dif*tanco  .*>  in.). 

Fig.  4.  Section  in  the  direirtion  e-^,  of  Fig.  2 :  '*  a  "  young  root ;  **  c  "  Its  "summit  reglOD :" 
**d"  its  root-cap;  "6"  young  bud;  **Jt"  lip  or  cover  to  the  same;  **  urn  "  upper 
membrane ;  "/m*'  lower  membrane  (objective  }  in.,  ocular  3  in.,  distance  10  In.). 

Fig.  5.  Sections  in  the  directions  a-a,  b-ii,  etc.,  of  Fig.  2 :  '' « '^  of  C,  D,  and  E,  end  of 
stem ;  '•  W  roots;  '*  Im  **  and  "  Mm*'  same  as  Fig.  4  (objective  |  in.,  ocular  S 
in.,  distance  A). 

Fig.  6.  Horizontal  section  in  the  direction  of  the  arrows  o-a  of  Fig.  8: ''  rb"  the  right 
hand  bud  or  mo£>t  developefi;  *W6"  left  hand  bud;  **st"  the  stem  or  axis; 
**  9c  "  scar;  ••  r  "  tlie  veiu.s  or  ribs  of  tlic  frond ;  the  arrows  *♦  a-a  "  show  direc- 
tion of  the  section  of  Fi^.  8  (objective  }.  ocular  2.  distance  !i). 

Fig.  7.  Outline  plan  of  buds,  witli  linen  showing  wliere  different  sections  were  made 
(objective  ].  ocular  2.  dit^tance  10). 

Fig.  8.  Section  tiirough  a-tu  of  Fig.  «.  "6"  bud:  ••c"  roots.  "K"  same  as  Jfc.  Fig.  4 
(objective  ),  ocular  2.  distance  A). 

Fig.   9.  Diagram  of  the  directions  of  the  axon  of  growth  of  the  different  gcneratlona. 

Fig.  10.  Vertical  se?tion  of  the  l»u<l  in  tiie  position  and  direction  .marked  by  **  frc,  5, 
Fig.  7."  *'r"  root;  *•/"  base  of  *-.miw.''  »*fc"  budlet;  "rt"  ridge  of  budlut^  or 
rudiment  of  the  upper  membrane ;  '*  rf  "  rudiment  of  lip  or  cover  of  bud  cavity ; 
"  hn "  and  "  urn"  as  before.  The  lettering  and  amplification  of  Figs.  10. 11, 
12  and  U.  are  the  same  (objective  \,  ocular  2.  distance  10). 

Fig.  11.  Section  through  •'  ff-g,  12,  of  Fig  7."  *'«  "  tiie  rudiment  of  lower  membrane. 

Fig.  12.  Section  througli  "//,  2  of  Fig  7."  "  r-r  "  "  roots  below  the  plane  of  the  rest  of  the 
drawing. 

Fig.  13.  Section  through  ••  b-b,  5  of  Fig.  7."  For  **  x  y  z  **  see  text. 

Fig.  U.  View  of  the  base  of  the  bud  of  Fig.  G:  '*  e  "  tlic  gi-owing  point  or  budlet  of  the 
next  generation;  "  h  "  corresponds  witii  '*  lb"  of  Fig.  C;  for  *•  c"  and  "y '*  see 
text. 

Fig.  ."il.  In  text,  surface  view  of  portion  of  upper  membrane  of  frond  (objective  | 
ocular  2.  distance  10). 

Fig.  .'B.  In  text,  surface  view  of  the  upper  membrane  of  the  bud  (objective  |,  ocnUr 
2,  distance  10). 

Fig.  56.  In  text,  epidermi.s  of  frond  with  larger  cells  of  the  cellular  tissue  seen  under- 
neath, two  of  the  latter  containing  crytals  (objective  i,  ocular 2.  distance  10). 
All  the  drawings  are  camera  lucida  work  except  Fig.  1  and  a  portion  of  the  cells 

filling  up  the  sectional  views. 


«r^* 


TIIE  INFLUENCE  OF   INSECT- AGENCY   ON   THE 
DISTRIBUTION    OF    PLANTS. 

BY  F.  BUCHANAN  WHITE,  M.D. 

In  urging  botanists  to  stud}-  the  influence  that  insect  agency  has 
upon  the  distribution  of  plants  (see  voL  x.,  p.  334),  Mr.  Bennett 


INSECT  AGENCY   ON   TOE   DISTRIBUTION   OF   PLANTS.  269 

points  out  a  very  interesting  subject  for  investigation,  and  I  trust 
that  the  readers  of  the  Journal  will  not  lose  sight  of  it. 

If  Sphinx  Convolvuli  is  the  chief  agent  in  the  fertilization  of 
Convolvulus  sepium,  then  the  reason  why  that  plant  seldom  in 
Britain  perfects  seed  (as  is  said  to  be  the  case)  is  readily  explained. 
The  moth  is  rare  in  Britain,  and  I  do  not  at  present  remember  any 
record  of  its  having  been  seen  visiting  the  flowers  of  Convolvulus^ 
though  it  is  generally  taken  in  the  act  of  hovering  over  flowers, 
notably  Petunia  and  honeysuckle.  Though  Sphinx  Convolvuli  oc- 
curs throughout  Britain  (even  beyond  the  range  of  Convolvulus^  e.g, 
Orkney),  yet  it  is  most  especially  a  southern  insect,  and  perhaps 
that  may  account  in  some  measure  for  the  rarity  in  a  wild  state 
(at  least  in  m^'  experience)  of  Convolvulus  sepium  in  Scotland. 

Dianthcecia  (a  genus  of  night-flying  moths)  must  exert  a  great 
influence  upon  the  fertilization  (and  consequent  abundance)  of 
Silene  and  Lychnis,  In  fact,  the  perpetuation  of  the  race  of  these 
moths  depends  upon  the  fertilization  of  the  plants,  since  the  larvce 
feed  only  upon  the  unripe  seeds.  This  is  a  case  somewhat  similar 
to,  though  by  no  means  so  extraordinary  as,  that  mentioned  by 
Professor  Riley  at  the  last  meeting  of  the  American  Association 
for  the  Advancement  of  Science.  Professor  Rilej  showed  how  the 
fertilization  of  Yucca  depended  on  the  agency  of  a  moth,  the 
female  of  which  collects  the  pollen  and  places  it  on  the  stigma,  for 
the  express  purpose  that  the  larvte,  produced  from  the  eggs  which 
she  deposits  on  the  ovary  of  the  plant,  may  have  a  supply  of  un- 
ripe seeds  to  feed  upon.  In  regard  to  Lychnis  and  Silene^  it  is 
possible  that  if  there  were  no  Dianthwcice  the  plants  might  be  more 
numerous,  since  other  moths  visit  the  flowers,  though  the  Dian- 
thcecice  are  the  chief  visitors.  Silene  maritima  is  the  most  fre- 
quented species  (it  is,  perhaps,  worth  remarking  that  it  has  also 
the  largest  flowers,  and  is,  perhaps,  the  most  numerous  in  indi- 
viduals) of  course,  in  proportion  to  its  restricted  usually  maritime 
habitat ;  Lychnis  Flos-cucnli  is  more  especially  visited  by  Dian- 
thcecia Cucubali;  and  Silene  Otites  a  plant  of  the  eastern  counties, 
by  Dianthcecia  irregularis.  On  the  Continent  this  insect  frequents 
Gypsophila  2>ciniculata,  1  know  of  no  insect  visitors  to  Silene 
acatdis  and  Lychnis  alpestris.  Possibly,  if  Lychnis  alpestris  had 
more  insect  visitors,  it  might  be  more  abundant  on  our  mountains, 
though  the  peculiarities  of  the  locality  (in  Forfarshire,  at  least) 
have  doubtless  something  to  do  with  its  restricted  range. 
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It  is  probable  that  insects  are  the  agents  in  the  production  of  the 
numerous  hybrids  that  occur  between  species  of  the  genus  Carduus, 
on  the  flat  horizontal  top  of  whose  heads  various  species  of  Lepidop- 
1.era  may  often  be  seen.  Tlie  downy  bodies  of  these  moths  would 
readily  convey  pollcii  from  one  plant  to  another,  and,  when  the 
plants  were  different  species,  hj'bridization  might  be  the  result  in 
a  genus  the  species  of  which  seem  so  liable  to  that  phenomenon. 
Carduus  Carolorum^  which  is  supposed  to  be  a  hybrid  between 
C.  palustris  and  C  heterophylhis^  may.  have  been  produced  by  the 
agency  of  Tnchius  fasciatiis  (a  beetle  belonging  to  the  family 
Cetoniadof)^  whose  thorax  and  underside  are  very  shaggy,  and 
which  loves  to  bury  its  head  and  shoulders  in  the  head  of  a  thistle. 
This  beetle  is  rather  rare  in  Britain,  but  is  not  uncommon  in  the 
diistrict  where  Carduus  Carolorum  was  found. 

The  spepies  of  MeUgethes  (a  genus  of  small  beetles)  inhabit 
flowers.  M.  Brisout,  in  IJ  Abeille  (vol.  viii.,  Januarj',  1872)  i>oints 
out  the  flowers  in  which  the  various  species  are  generally  to  be 
found.  Among  these  are  Genista^  Galium^  Prunns  spinosa,  Sym^ 
phytum  officinale^  Mercnrialis perennis^  Trifolium  medium^  Solanum 
Dulcamara^  Melilotus^  Cyanorjlossnvi  officinale^  Lotus  and  other  Leg^ 
uminoscp^  Lamium  alburn^  Galeopsis^  Mentha^  Marrubium  vulgare^ 
Nppeta  Cataria,  BaUota  nfgra^  Teucrhim  Scorodonia^  Salvia^  and 
other  Ijabi'atfr,  Many  species  atfect  only*  one  kind  of  plant  each, 
and  in  going  from  flower  to  flower  cannot  fail  to  carrj'  pollen  with 
them.  Teucrinm  Scorodonia  is  a  gi*eat  favorite  with  many  noc- 
turnal Lepidoptera,  and  this,  perhaps,  partly  accounts  for  the  great 
number  of  individuals  of  this  plant.  Moths  usually  abound  in 
places  where  the  Teucrium  grows. 

Many  flower-frequenting  night  moths  have  more  or  less  strongly 
developed  crests  of  hairs  on  the  thorax.  Many  flowers  frequented 
by  these  moths  have  blossoms  with  mouths  directed  to  the  horizon 
(/.  e.  neither  drooping  nor  facing  the  zenith),  and  stamens  more  or 
less  exsertcd  and  ascending ;  styles  also  more  or  less  exserted. 
When  a  moth  visits  such  a  flower  it  either  hovers  in  front  of  it  and 
plunges  its  haustellum  into  the  corolla,  or  else  rests  on  the  flower 
and  does  the  same.  In  either  case  it  brushes  the  stamens  with  its 
thorax,  and  carries  off  unwitting!}'  a  supply  of  pollen  to  the  next 
flower  visited.  Now,  it  is  worth  noting  that  some  of  the  moths 
which  hover  (e.  g.  the  Plnsiida'*  and  CucuUfa)  have  verj'  strongly 

*  Have  also  crested  heads. 
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developed  thoracic  crests,  and  that  some  flowers  which  are  especi- 
ally favorites  with  them  have  long,  exserted,  ascending  stamens 
and  styles  (e.  g,  Echium  vulgare  and  Lonicera  Pendymenum).  If 
the  stamens  in  these  plants  were  short,  the  pollen  would  have  little 
chance  of  being  brushed  ofl*  by  the  thorax  of  the  moth,  and  it  does 
not  readily  adhere  (as  the  sticky  pollen  masses  of  the  orchids  do) 
to  the  haustellum,  and  if  the  thorax  of  the  moth  were  smooth  the 
pollen  would  not  be  so  liable  to  be  brushed  off,  even  though  the 
stamens  are  exserted ;  whereas  with  exserted  and  ascending  stamens 
in  the  flower  and  crested  thorax  in  the  moth,  we  have  every  condi- 
tion necessary  to  insure  a  greater  or  less  quantity  of  pollen  being 
conveyed  from  one  plant  to  another.  In  the  Labiatce  the  stamens, 
though  so  few,  seem  to  be  especially  arranged  in  many  species,  so 
that  every  chance  may  be  afforded  of  pollen  being  carried.  In 
Ajuga  reptans  and  Teucrium  Scorodonia  the  stamens  are  exserted 
and  ascending,  and  are  four  in  number  —  two  long  and  two  shorter. 
An  insect  therefore  in  plunging  its  head  into  the  corolla  would  al- 
most necessarily  brush  all  the  four  stamens.  These  plants  are 
much  visited  by  moths. — Journal  of  Botany. 
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The  interest  that  centres  in  every  isolated  arrovv  point  or  rude 
stone  axe  that  we  chance  to  come  upon,  us  it  is  lying  in  the  field  — 
the  train  of  thought  that  such  relics  excite  in  every  intelligent 
observer,  absorbing  as  it  is,  pales  into  a  commonplace  occurrence, 
when  we  happen  to  meet  with  a  series  of  stone  implements  of  many 
forms,  that  epitomize,  in  their  individual  and  collective  characters, 
the  habits,  and  occupations  of  their  Stone  Age  owners ;  and  to  a 
far  greater  extent  is  this  the  case,  when  these  collected  relics  are 
seen  lying  in  the  very  spot  where  their  ancient  owners  left  them : 
the  corn-mill  and  its  crushing-stones  by  the  hearth,  still  black  with 
ashes ;  the  hatchet  near  by,  that  was  used  to  split  the  marrow 
bones  of  animals  ;  the  polished  horn- stone  skinning  knife,  and  skin 
dressers  ;  and  back  from  the  fire-place,  in  separate  piles,  the  battle 
axe,  spears  and  arrows  of  each  inmate  of  that  household. 
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In  about  such  positions,  each  rude  relic  telling  its  own  story  as 
plainly  as  ever  do  the  contents  of  a  careflilly  opened  grave,  we 
latcl}'  had  the  good  fortune  to  find  a  "deposit"  of  stone  imple- 
ments, numbering  in  all,  about  one  hundred  and  seventy  specimens. 

The  discovery  of  this  deposit  was  made  on  the  removal  of  the 
brow  or  face  of  a  low  bluff,  and  filling  up  of  a  shallow  valley,  that 
a  more  level  road  might  be  run  through  the  property.  A  little 
brook,  almost  dry  in  summer,  rippled  through  the  valley ;  which 
stream  was' no  doubt  of  much  greater  volume  when  the  aborigines 
dwelt  upon  its  banks. 

The  relics  of  this  "  find  "  were  met  with  in  a  circumscribed  spot 
of  about  thirty  feet  in  diameter,  and  some  twenty  inches  below  the 
surface  of  the  ground.  The  floor  of  this  "  homestead,"  as  we 
have  called  it,  was  very  hard  and  compact ;  the  soil  being  of  a 
darker  color  than  the  superincumbent  earth,  and  well  mixed  with 
small  oval  gravel  stones,  of  a  noticeably  uniform  size.  At  one 
side  of  the  nearly  circular  spot  was  a  well  defined  fire-place,  marked 
by  a  circle  of  oval  white  stones,  six  to  eight  inches  in  length,  and 
half  that  in  thickness.  Within  this  circle  was  a  layer  of  ashes 
and  charcoal,  seven  inches  deep  in  the  centre,  and  three  at  the 
margin  of  the  fire-place.  This  coal  and  ash  deposit  showed,  on 
careful  examination,  a  considerable  percentage  of  minute  frag- 
ments of  mussel  shell,  and  of  small  fragments  of  bones,  too  much 
splintered  to  identify,  but  apparently  the  long  bones  of  wading 
birds  and  of  the  larger  fishes. 

Of  the  stone  implement!^,  the  most  noticeable  specimen,  on  ac- 
count of  size,  was  the  large  '*  corn-mill ;  "  a  heavy  quartzite  (  ?) 
stone,  some  fifteen  inches  in  length  by  ten  in  width.  It  was  lying 
in  a  shallow  depression  in  the  floor  of  the  homestead,  at  the  right 
hand  side  of  the  fire-place,  and  within  a  foot  of  the  row  of  white 
stones  that  marked  that  feature  of  the  ''  find."  The  mill  had  but 
a  slight  depression  on  its  upper  surface,  not  a  quarter  of  an 
inch  deep,  yet  clearly  traceable  on  examination,  and  had  evi- 
dently been  but  little  used.  Lying  near  it,  were  two  crushing 
stones,  one  of  which  was  undoubtedly  used  in  connection  with  the 
''  mill."  It  is  a  flat,  nearly  circular  pebble,  about  four  and  one- 
half  inches  in  diameter.  One  surface  is  merely  levelled  off,  by 
constant  rubbing,  rather  than  pecked  first  and  then  ground.  The 
opposite  side  has  been  jiecked  over  the  greater  part  of  its  surface, 
and  the  centre  of  the  levelled  surface  has  been  somewhat  hollowed 
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out,  and  is  smoother  thau  the  surrounding  merely  hammered  por- 
tion. Associated  with  the  above  was  a  globular  quartz  pebble, 
three  inches  in  diameter,  that  may  have  been  used  in  connection 
with  the  "  mill,"  instead  of  the  crusher  we  have  described  ;  or,  in 
first  breaking  the  hard  grains  of  corn  the  pebble  may  have  been 
used,  and  the  flat  stone  then  used  to  reduce  the  cracked  corn  to 
meal. 

*  Mr.  Evans  figures  (Anc.  Stone  Impl.  G.  B.  p.  2:?4,  fig.  169)  a 
^^  hammer  stone,"  in  size  and  shape  identical  with  that  we  have 
described ;  and  on  pages  232-4  describes,  under  the  name  of 
V  querns,"  grain  mills,  that  are  in  every  respect  identical,  except 
that  as  a  class  they  may  be  larger  and  more  elaborate  in  finish. 

Near  the  mill  and  its  accompanying  stones,  just  described,  we 
found  four  ''  net-weights"  as  they  are  usually  called.  One  was  a 
globular  pebble,  with  a  shallow  depression  about  it,  that  was 
roughly  and  very  irregularly  pecked.  Another  was 'a  flattened 
pebble,  with  a  notch  well  defined  at  each  side  ;  being  of  the  more 
abundant  form  of  ''  sinkers,"  but  much  thicker  than  the  other  two 
specimens,  and  than  the  notched  weights  generally  are.  One  of 
the  two  thin,  flat  specimens  was  of  more  interest  tl^an  these 
specimens  usually  are,  in  that  there  were  three  well  defined 
notches.    It  is  nol  easy  to  determine  the  use  of  this  third  notch. 

Near  the  sinkers  were  five  rudely  chipped  implements  (?)  or 
more  probably  failures.  While  exhibiling  abundant  traces  of  hav- 
ing been  worked  b}-  man,  it  is  doubtful  if  they  were  ever  put  to 
any  use.  Their  general  appearance  was  not  that  of  cores,  either, 
from  which  flakes  had  been  struck  ;  nor  was  there  any  trace  of  chip- 
ping having  been  carried  on  within  the  limits  of  the  homestead  we 
are  now  describing.  A  very  rude  implement  is  frequently  found 
in  this  neighborhoo<l,  but  on  it  a  cutting  edge  is  always  a  notice- 
able feature ;  but  in  these  there  was  Jiothing  that  could  be  called 
a  cutting  edge,  except  at  one  part  of  the  larger  of  the  five  speci- 
mens. 

On  referring  to  illustrations  of  "  drift "  implements  in  Mr.  Evans' 
work  above  quoted,  and  to  ^'Reliquia;  Aquitanicce,"  we  find  many 
so-called  implements  fully  as  rude  as  the  least  finished  of  the  five 
above  mentioned.  What  gives  to  these  a  peculiar  interest,  how- 
ever, is  not  their  similarity  to  the  ''  drift  implements  "  of  Europe, 
but  their  association  with  some  of  the  veiy  finest  wrought  stone 
implements  and  arrowheads.    It  is  a  puzzle  to  know  what  the  fash- 
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iouers  of  these  latter  could  want,  or  do,  with  what,  at  best,  are 
merely  broken  stones. 

There  were  also  three  well  marked  hammer  stones  of  the  common 
pattern.  Flat,  oval  pebbles,  well  battered  at  the  ends,  and  side 
depressions  for  the  thumb  and  second  finger,  the  forefinger  being 
curled  over  the  hammering  end  not  in  use;  as  both  extremities 
show  that  they  have  been  each  well  used.  These  hammer  stones 
are  identical  in  form  with  those  found  in  Great  Britain,  as  will  be 
seen  on  reference  to  Mr.  Evans*  work,  pages  214-20. 

There  was  also  found  with  these  hammers,  half  of  a  very  pretty 
hone,  which  long  usage  has  worn  down  to  vAy  smooth  surfaces. 
The  specimen,  if  broken  in  halves,  has  been  about  five  inches  long, 
and  is  one  and  one-quarter  inches  in  length,  by  scant  half  an  inch 
in  thickness.  The  two  sides  are  both  perfectly  level  to  within  a 
short  distance  of  the  edge,  when  they  slope  off  at  a  slight  angle. 

Hones  of  this  character,  and  others  with  curveil  sharpening  or 
polishing  surfaces,  are  met  with  on  the  surface,  where  the  com- 
moner forms  of  relies  are  found,  but  they  are  not  abundant. 

There  were  also  two  cylindrical  stones,  of  a  pestle-like  appear- 
ance, that  were,  of  course,  brought  by  the  former  occupants  of  this 
camp  or  homestead,  to  the  enclosure  we  are  describing,  but  whether 
used  as  pestles  or  selected  for  polishing  stones,  but  never  used, 
it  is  very  hard  to  decide ;  and  witii  these  may  be  mentioned 
a  curiously  worn  pebble  that  has  niiieh  the  appearance  of  having 
been  commenced  for  a  polished  skinning  knife,  and  never  com- 
pleted. As  the  superincumbent  earth  was  purely  a  vegetable 
mould,  and  contained  no  pebbles,  it  is  not  likely  that  either  this 
or  the  '' pestles"  got  within  the  "find,"  and  became  associated 
with  the  unquestionable  relics,  by  mere  accident. 

One  naturally  expects  ,to  find  those  ^chipped  fiints  that  are  uni- 
versally known  as  ''  scrapers,"  in  every  considerable  *'  find "  of 
stone  implements  ;  nor  were  they  here  wanting  ;  two  specimens  of 
unquestionable  scrapers  being  found,  and  an  allied  form  of  chipped 
jasper,  that  seems  to  be  a  connecting  link,  as  it  were,  between 
scrapers  and  lance-heads ;  the  specimen  has  the  appearance  of 
having  been  commenced  for  a  spear  and,  injured  for  that  purpose 
by  an  unlucky  blow,  subsequently  chipped  into  its  present  shape 
and  made  to  answer  as  a  scraper. 

The  two  genuine  scrapers  that  were  found,  are  of  unusual  in- 
terest, in  being  strictly  of  the  European  form,  and  not  in  any  way 
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similar  to  the  elaborately  chipped  jaspers,  that  are  so  abundant  on 
the  surface,  and  which  are  believed  also  to  have  been  scrapers. 

The  two  scrapers  found  measure  about  three  inches  in  length,  by 
one  and  three-quarters  in  breadth.  They  are  irregularly  oval,  with 
the  under  surface,  in  each  case,  being  nearly  the  plane  of  a  single 
cleavage.  They  are  both  chipped  from  the  same  block  or  core  of 
stone,  a  bluish  grey  jasper,  of  which  many  of  the  finest  arrow- 
heads were  made. 

The  larger  of  the  two  scrapers  bears  a  remarkable  resemblance 
to  a  Bridlington  scraper,  figured  in  Mr.  Evans'  work,  page  276,' 
fig.  218  ;  but  is  about  double  the  size. 

An  implement  was  found  near  the  scrapers,  thatf  we  will  next 
refer  to,  before  noticing  thp  weapons  proper ;  the  specimen  being  a 
finely  polished  skinning  knife,  of  more  than  onlinary  beauty  of  fin- 
ish. This  fine  '^  celt,"  as  it  would  be  called  in  f^ngland,  measures 
but  three  inches  and  one-quarter  in  length,  and  has  a  cutting  edge 
a  trace  over  an  inch  in  extent.  The  siufacp  generally  is  polished  ; 
but  most  care  has  been  taken* with  the  cutting  qualities  of  the 
instrument,  and  the  edge  and  sides  adjoining  it  have  received  a 
polish  that  we  have  ifcver  seen  excelled  in  any  stone  implement. 
•The  material  looks  like  a  conglomerate  of  quartz  and  agate. 

The  only  other  domestic  implement  was  a  rough  gouge,  made  of 
serpentine  and  with  the  edge  well  preserved.  The  specimen 
measures  seven  inches  in  length ;  the  edge  and  a  distance  there- 
flrom  of  about  one  and  one-half  inches  is  entire  and  this  portion 
is  quite  well  polished,  while  the  remainder  apparently  never  has 
been.  The  edge,  which  is  very  slightly  curved,  measures  one  and 
one-half  inches  in  width  ;  the  corners  of  tlie  blade  being  protected 
by  a  narrow  ridge,  which  gradually  widens  as  it  recedes  from  the 
cutting  edge.  ^  « 

Nothing  further  of  a  domestic  nature  was  found,  or  indeed,  was 
present  on  the  spot ;  for  most  thorough  search  was  made,  under 
very 'favorable  circumstances  ;  but  opposite  the  fire-place,  in  what 
appeared  to  have  been  three  separate  heaps  whicli  were  unfortu- 
nately mixed  together  in  uncovering  tliem,  was  a  fine  series  of 
arrow  and  spear  points,  and  one  or  two  cliipped  jasper  specimens, 
similar  to,  but  not  unquestionably  lancelieads. 

The  arrowheads  being  the  most  prominent  portion  of  this  part 
of  the  "  find,"  we  will  first  give  a  hurried  enumeration  of  their 
numbers  and  types.     Mineralogically,  this  lot  of  arrowheads  was 
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interesting,  in  showing  a  gooil  deal  more  than  usual  variation  in 
the  materials  used.  The  minerals  being  quartz,  purple,  3'cllow,  and 
brown  jasper,  hornstonc,  slate,  sandstone,  and  a  peculiar  conglom- 
erate containing  mica,  not  bften  met  with  in  the  shape  of  relics. 

Considered  in  the  matter  of  types,  we  found  there  were  sixteen 
stemmed  arrowpoints,  of  large  size,  excellent  workmanship,  and 
all  of  jasper,  of  the  various  colors  in  which  this  mineral  occurs. 
Six  of  these  specimens  were  barbed  and  stemmed,  the  others  had 
simply  a  projecting  tang.  Four  were  flat,  thin  and  sharply  edged  ; 
the  others  mostly  with  a  median  ridge. 

There  was  also  a  pretty,  triangular  arrowpoint,  two  and  one-half 
inches  long,  ftnd  one  and  one-lialf  inches  wide  at  the  base ;  and  a 
quartz  point  that  was  pentagonal,  approaching  thus  the  leaf-8hai>ed 
form,  which  was  noticeably  absent  in  this  find. 

Tlie  white  quartz  arrowpoints  numbered  forty-four  specimens, 
and  as  a  rule  were  small,  and  of  less  finisli'tlian  specimens  of  this 
mineral  are  apt  to  be..  Twenty-nine  were  stemmed;  five  were  of 
the  *' lozenge  "  pattern,  and  ten  vmivc  triangular  specimens,  these 
latter  all  having  the  concave  base.  Of  the  stemmed  8|>ecimcns 
only  three  had  ''  notched  bases."  ' 

Of  what  might  be  called  common  specimens,  there  were  forty- 
eight  that  could  be  separated  into  six  types,  as  follows  :  seven  were 
lozenge-shaped  points,  and  exi*ellent  examples  of  this  form ;  ten 
were  triangular  points,  four  with  concave  bases,  five  with  straight 
bases,  and  one  with  a  convex  base,  being  almost  a  leaf-shaped 
specimen  ;  two  were  true  leaf-sha])ed  i)oints  ;  and  one  of  this  pat- 
tern, but  stemmed  also,  being  a  form  not  often  met  with :  ten  were 
excellent  barbed  arrowpoints,  that  is,  with  the  corners  of  the  blade 
sharply  pointed  and  making  the  base  of  the  blade  nmch  wider  tlian 
the  stem  ;  eleven  specimens  were  of  t^ie  "  notched  base  "  pattern, 
?.  e.  with  a  stem  about  as  wide  as  the  blade,  and  separated  from  it 
only  by  a  semicircular  notch  or  indentation  ;  seven  were  plain 
stemmed  points,  a  form  that  is  not  readily'  distinguished  from  the 
lozenge  shape,  as  we  recognize  that  i)attern  among  the  specimens 
gathered  b}'  us.  Indeed,  the  plain  stemmed  arrowpoint  graduates 
readily  into  the  true  leaf-shaped  form. 

Of  spearheads  there  were  but  five  specimens  ;  two  short  stemmed 
examples,  made  of  slate,  and  in  no  way  noticeable.  A  third  was 
of  slate  also,  but  much  more  carefully  wrought,  and  a  beauti- 
ful example  of  the  "  notched  base "  pattern.     It  measurecl  four 
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inches,  lacking  an  eighth,  and  was  noticeable  particularly  for  the 
median  ridge  running  its  whole  length  and  from  this  ridge  the 
specimen  was  very  regularly  bevelled  to  the  sides.  The  notches  at 
the  base  were  large  and  deep,  and  the  stem  narrower  than  the  base 
of  the  blade.  The  fourth  example  of  the  spearheads  was  like  the 
preceding  but  about  one  third  shorter.  The  remaining  spearhead 
was  more  interesting,  in  that  it  nearly  approached  the  true  leaf- 
shaped  pattern  ;  a  blunt  barb-like  widening  at  the  base  making  it 
vary  from  tliat  form  I  little,  the  stem  or  base  itself  being  rounded. 

Before  noticing  the  collection  of  knives,  as  we  propose  calling  a 
series  of  implements  contained  in  this  "find,"  we  will  briefly  allude 
to  three  other  specimens,  that  seem  different  in  some  respects  from 
any  of  the  above.  One  is  a  roughly  chipped  implement  of  agate, 
three  inches  in  length,  and  a  trace  over  two  in  greatest  width. 
The  base  is  blunt,  being  the  natural  surface  of  the  pebble  from 
which  the  specimen  was  chipped ;  the  edges,  although  crooked,  are 
sharp,  and  the  point  well  defined  and  still  acute.  The  specimen 
itself  suggests  a  small  lancehead,  an  unfinished  knife,  or  a  small 
hatchet,  that  might  have  been  used  to  split  long  bones,  that  the 
marrow  mfght  be  secured.  It  is  much  less  finished  and  finely  flaked 
than  the  jasper  lanceheads  we  have  so  frequently  met  with  on  the 
surface  and  in  graves.  The  second  of  these  three  specimens  is  a 
beautifully  chipped  jasper  specimen,  that  appears  to  have  been  a 
long  stemmed  spear,  which,  being  broken  near  the  base,  has  had  the 
fractured  end  carefully  rechipped.  As  the  specimen  now  is,  it  is  * 
a  triangular  "  flint,"  two  and  five-eighths  inches  long,  and  one  and 
one-half  inches  wide.  It  may  be  looked  upon  as  a  knife  made 
from  a  spear,  we  sunpose ;  inasmuch  as  so  many,  approaching  it 
in  character,  were  found  at  the  same  time.  The  third  specimen 
is  a  rudely  chipped  oval  knife  ( ?)  blade,  noticeable  as  having  been 
made  of  white  quartz  ;  a  mineral  not  often  used  except  for  arrow- 
heads. 

We  have  now  to  consider  a  remarkable  series  of  homstone 
implements,  forty-two  in  number,  which  have  much  of  interest 
connected  with  them.  As  a  class,  they  may  be  said  to  approach 
the  flint  dagger  blades  figured  by  Mr.  Evans,  on  page  315  of  his 
work  on  the  Stone  Implements  of  Great  Britain.  They  can  be 
described  as  "  chipped  flints,"  with  square  bases,  well  defined  " 
points,  and  slightly  convex  sides,  averaging  three  and  one-half 
inches  in  length  by  one  inch  in  breadth.     Six  of  them  have  convex 
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bases,  and  consequently  are  leaf-shaped  arrowpoints  of  a  large 
size.  In  no  one  specimen  is  there  any  distinct, notching  of  the 
sides,  near  the  base,  to  facilitate  the  fastening  of  a  handle ;  and 
for  this  reason  we  have  thought  that  they  may  have  been  knives, 
rather  than  spearpoints  or  arrowpoints;  but  it  is  possible  that 
they  were  intended  as  war  arrowheads,  and  were  to  be  only  slightly 
inserted  in  the  shaft;  so  that  the  person  shot  could  not  dis- 
lodge the  stone  point,  by  drawing  the  shaft  fVom  the  wound.  It 
seems  almost  useless  to  conjecture  as  to  the  particular  use  of  those  . 
or  indeed  any  specimens,  which,  from  their  shape  and  size,  show 
that  they  may  have  been  used  for  several  different  purposes. 

A  fact,  fully  as  interesting  as  the  presence  of  any  or  all  of  these 
relics,  consists  in  the  absence  of  two  common  forms  of  "  Indian 
relics,"  namely :  the  ordinary  ^ooved  cobble-stone  axe,  and  frag- 
ments of  pottery  ;  no  specimen  of  the  former  or  trace  of  the  latter 
could  be  found  anywhere  about  the  limits  of  the  beaten  discolored 
gi'ound  that  we  have  called  a  homestead. 

Now  arises  the  question,  whence  came  the  people  who  once 
occupied  this  spot,  and  left  these  abundant  traces  of  their  sojourn 
here  ?  Marking  the  degree  of  civilization,  or  rather,  of  its  absence, 
as  estimated  by  these  relics,  does  it,  indeed,  seem  possible,  as 
sketched  by  Ilaeckel,*  that  from  hypothetical  Lemuria,  in  the 
Indian  ocean,  a  beinpj  wortliv  then  to  be  called  a  man,  could  flnallv. 
after  many  ages,  reach  North-west  America,  and  then  cross  our 
broad  continent,  to  n»ach  the  Atlantic  coast,  in  a  state  of  advance- 
ment only  ecpial  to  the  production  of  such  rude  stone  implements 
as  we  have  described?  We  do  not  doubt  the  correctness  of  the 
theory  of  the  evolution  of  man  from  creatures  not  men,  but  that 
the  ancestors  of  t\w  AnuM'ioan  red-skin  livo<l  nearer  home  than  the 
Indian  ocean,  we  cannot  but  think  ;  and  wo  fail,  as  yet  to  see,  hoic 
"  the  dispute  between  the  monooronists  and  the  polygenists  can  die 
a  silent  and  unobserved  (Unth  ;  "f  unless  indeed  it  be  by  the  flual 
victory  of  the  poly  genetic  school. 

•  Ropnxlucod  by  C)ia|miaii  in  "  Kvolulion  ol"  Life,"  p.  177. 
t  I>ehC(?nt  of  Man,  vol.  1,  p.  'i'lT).    Engli>h  edition. 
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The  first  detailed  account  we  have  of  these  wonders  of  geology 
was  published  by  Mr.  N.  P.  Langford,  who  was  one  of  an  explor- 
ing party  under  General  Washburn,  sent  out  in  the  summer  of  1870. 
His  article  was  published  in  "  Scribner's  Monthly,"  while  the  official 
report  to  Congress  was  written  by  Lieutenant  Doane,  U.  S.  A. 
From  Professor  F.  V.  Hayden's  interesting  and  valuable  report  for 
1871  we  take  the  following  still  more  extended  account  of  these 
geysers,  and  are  indebted  to  him  for  the  use  of  the  accompanying 
illustrations. 

The  ge3'ser  basin  of , Fire  Hole  river  is  near  Yellowstone  lake, 
the  source  of  the  Yellowstone  river,  of  the  wonders  of  which  we 
give  some  account  elsewhere  in  this  number. 

In  the  course  of  their  wandering?  in  search  of  the  Fire  Hole 
basin  the  party  under  Prof.  Hayden  fortunately  struck  the  sources 
of  the  East  Fork  of  the  Miulison  instead  of  those  of  the  Fire  Hole, 
and  thus  were  enabled  to  see  many  fine  springs  which  would  other- 
wise have  escaped  attention,  and  there  is  no  doubt,  saj's  Prof. 
Hayden,  that  subsequent  expjorations  about  the  sources  of  the 
Yellowstone,  Missouri  an^l  Snake  rivers,  will  reveal  many  other 
groups  of  hot  springs  and  gej'sers. 

The  entii-e  valley  of  the  East  Fork,  from  its  source  to  its  junc- 
tion with  the  Madison,  extending  over  an  area  twenty-five  miles 
long,  and  an  average  of  half  a  mile  in  width,  is  covered  with  the 
silicious  deposits  of  the  hot  springs,  ancient  and  modern.  The 
bed  of  the  stream  is  lined  with  white  silica, 'and  the  vallc}^  itself 
looks  like  an  alkali  flat.  One  group  of  thirty  or  forty  springs  is 
noticed,  and  the  springs  of  the  Lower  Cieyser  basin  are  described 
and  mapped.  Ihe  main  basin,  the  most  beautiful  of  all  in  this  last 
group,  was  ten  by  fifteen  feet,  the  water  128°,  marvellously  trans- 
parent and  of  a  most  delicate  blue ;  as  the  surface  is  stirred  b}'  the 
passing  breeze,  all  the  colors  of  the  prism  are  shewn,  literally  a 
series  of  rainbows.  He  calls  the  most  delicately  colored  springs 
Prismatic  springs. 

Entering  the  Fire  Hole  basin,  the  party  visited  one  of  the  most 
remarkable   mud-pots  in  the  valley  (Fig.  57).     "The  diameter 
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wflliiu  the  rim  is  forty  by  sixty  Pact,  anil  forms  a  vast  mortar  bpti 
of  tliu  Uniist  maleriul.  The  siirfnc-L'  is  (ru\-i'r<Kl  with  large  piiITs, 
nn<l  ns  each  orni  bursts,  the  muil  spurts  upwunU  several  feet  with 
It  fHi|>[>nfS8cd  iLiid.  The  aiuil  is  itu  impalpable,  silicioiis  eUy,  fine 
uDough,  it  would  seern.  for  the  inaDiiriicliiri;  uf  tiiK  choicust  ware. 
The  (colors  are  nf  every  shailc,  tVura  the  purest  nhit«  to  a  l}right 
rich  piuk.  TUe  siirfaL-e  is  eovureii  with  twpDty  iir  thirty  of  theso 
pulfa,  wlit<.-h  lire  Imi-stlii^  otiuh  seioiiil,  Ijissiiig  the  mii'l  iii  every 
tlircction  on  to  the  broail  rotiiicU-il  rim.  There  are  si'veral  other 
miiil  pulfs  in  thfi  vicinity,  but  they  do  nut  diirer  maturially  fVom 
the  last,  except  in  aiie." 

iVe  now  come  t<»  Ilio  genuine  gey§er9.     Fig.  58  gives  a  view  of 
•  of  the  elevated  erabcrit  called  the  Ilee  Hive ;  another  much 


'  larger  Is  styled  tlie  White  Dome.     "  The  broad  mound  ia  Ofteen 
f^t  bigh,  and  iiiioti  tliis  is  n  chimticy  alwiut  twenty  feet  in  heiglit. 
'  The  steum  issues  steadily  fVom  the  top  likt-  a  high  pressure  en- 
I  gino." 

We  copy  I'rof.  Ilaydeu'a  description  of  this  wonderftil  valley ;  — 

"Early  in  the  moruing  of  August  SO.  the  vuUey  was  literally 
i  taXtnl  nith  columns  nf  stenin,  ascending  from  niDre  than  a  thon- 
[  Mtid  vcnl&  I  can  coinpai'C  the  view  to  nothing  but  that  of  some 
nntnufacturing  city  like  I'illsburgh,  aa  seen  from  a  high  point,  cs- 
^  oept  that  instead  of  Ihe  black  coal  smoke,  theru  are  here  the  white 
I  drlieate  elimds  of  eti'arn.  Small  groups  or  solitary  springs  that  are 
Lti-red  everywhere  in  the  wowla,  upon  the  mountain-sides,  and 
[  which  would  otlicrwiac  have  escaped  observation,  are  detected  by 
f  thfi  columns  of  steam.     It  is  evident  that  aorae  of  these  groups  of 
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^^1              Bpi'inga  have  oUangctl  tbeir  bnse  of  operatiuiu  witiiiii  a  comiiani-          H 

^^M              lively  rci^ciil  perioil ;  Tor  about  mitlway  on  tho  oast  §i(Ic  of  t  lie  lower          H 

^^1              baKin  tlicre  is  a  large  aroa  coven-il  hHIi  a  thirk.  Apparent  ly  modern,          H 

^H              deposit  of  the  aillcn,  as  wliile  na  hiiow.  wliik-  at.iiii'ling  iiiiiti-  tliirkly          H 

^H                                                                                          all  around  nr<'  Ihc  ilfn<l           H 

^H                                                '"'■*'■     |)mp9,  which   nppear   to           ■ 

^^M                    ^^^^^^RSI^^^^H^^^^^                 heen  destroyed  by          H 

^^P^                ^^^^^^^D^^^^^^^^^^^^^    the  exccttslve  overflow  of          H 

the  water    and   the   in- 

creased     deposition. 

'I'liese  dry  trees  have  a 

most    desolate    look ; 

many  of  theiuliave  fallen 

down  and  are  Inerusletl 

with  tho  ellira.  while  )Kir- 

•tioTis    tli.Ht    tiave    fallen  ' 

into  the  boiling  epriojfs 

have  Ijeen  rtilurt^l  to  a 

pulp.     This  s<.^enis  lo  be 

one  of  the  cotiditioi.s  of 

silidflnition,    for     when 

these    pulpy   masses   of 

wood    nre    permitU-d    lo 

^^^^^^^^Hu  BfT  -^9m 

iliy  by  Ibo  cessation  of 
ii'"    '"iiriiijrs.    the    most 
;  ((ct  spt't'imenK  of  pet- 
!i  ■(  woimI  ni-e  the  re- 
in one  instance  a 

^^Hf!  J ' 

'  >  II  )>itie-lrevliudrullen 

-tuinmierHGitHthlck 

^^^ft ' 

'    'II  a  hirgo  hot  basin. 

ii  1     li'aves,    twigs    and 

^■.iin.'H  had  become  eoin- 

^Bfe  '^^  iidlfll 

pletely    InemsU-d     with 
the   white    silica,  and  k 
portion  had  cnlerw!  into 

^Bk     .;  ''1 

the  cclliitar  structure,  so 
that  when  removed  IVom 
the  water,  and  dried  in 

the  sun,  very  fair  apoei- 

^^  ^""Ti— jji^l^^^^::^^!;^^^^^^ 

^^^  z~^^^^^^ 

The     Upper    iieywer 

^H                                                                                 basin  coutaiiis  tbo  most         H 

^H              remarkable  geyeere,  of  which  ilie  lli-sl  ont^  is  the  Grand  Geyser         H 

^H                (Fig.  1)9).     Saysllaydeu:—                                                                            H 

^H                    "Soon  nOcr  reaching  cam]*  n  tremendous  rumbling  was  buanl,          H 
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shaking  the  ground  in  evqrj  direction,  and  soon  a  column  of  Steam 
burst  forth  from  a  crat«r  near  the  edge  of  the  cast  side  of  theriver. 
Following  the  steam,  arose  by  a  Bucceseion  of  impulses,  a  column 
of  water,  apparently  6  feet  in  diameter,  to  the  height  of  200  feet, 
while  the  Bteam  ascended  a  tliousand  feet  or  more.  It  would  be 
difficult  to  describe  the  inUinsG  excitement  which  attended  such  a 
display.     It  is  probable  that  if  we  could   have  remained  in  tlic 

Tig.  to. 


valley  several  days,  and  l>ecome  aceustomoil  to  all  the  preliminary' 
warnings,  the  excitement  would  hmc  ceased,  and  wb  could  have 
admired  caliuty  the  marvellous  case  and  beauty  with  which  this 
colnmn'  of  hot  water  was  held  up  to  that  great  height  for  the  space 
of  twenty  minutes.  After  the  display  is  over  the  water  settle's 
down  in  the  basin  several  inches,  and  the  temperature  slowly  falls 
to  150°.    We  called  this  the  Grand  Geyser,  for  its  power  seemed 
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grputcr  tlinii  any  other  of  which  we  ohtaine*)  any  knowledge  in  the 
valley.  (Kig-  y!'.)  Thore  are  two  oriHfea  in  one  liauin  ;  one  of 
Ihi'in  Hccniis  to  have  no  miiMHl  rim,  Hn<I  is  a  very  modottt-luokiiif; 
s[)ring  ill  a  stiiti;  of  (fiiicscouce,  iitiil  no  one  would  for  u  moment 
8ii9|)0ct  tlie  power  that  was  tomporurily  sliiinl)erini;  below.  The 
orifu'c  is  ol>loiig.  2.^  I>y  4  feet,  ivtiik'  for  the  H])ace  of  10  feet  In 
every  direction  around  it  arc  rounded  ninsses  of  xilica,  IVom  a  tew 
iiichcii  to  .1  ft'Ot  in  dianiett^r,  Kiukiiig  like  spongiftJrm  c-orala.  N(v 
thing  could  txceeil  the  crystal  cleunicsij  of  the  water." 

Fig.  CO  give>i  a  view  of  another  eru|)tion  of  the  s.-ime  geyser.   ■ 

As  an  exnmple  of  exhausted  geysers  may  be  (;ite<I  the  Pnndi 

Howl   (Fig.  (il),  whidi  is  n  low  crater  or  cbinincy  in  which  the 


water  boils  two  or  three  feet  high  only.  A  large  example  of  ft 
rugged  crater  is  tlie  Giaut  (Fig.  C2),  which  says  Mr.  Langford,  in 
"  Scribner's  Alonthly  "  '■  has  a  rugged  eiater,  ten  feet  in  (liauiet«r 
on  the  ontijidc,  with  an  irregular  orilicc  five  or  six  feet  in  diameter. 
It  discharges  a  vast  l>o<ly  of  water,  and  the  only  time  we  saw  it  in 
ernjition  the  flow  of  water  in  a  column  five  feet  in  diameter,  and 
one  hundred  and  forty  feet  in  vertical  height,  continued  uuintcr- 
riiptedly  for  uoarly  thi-ee  lionrs.  The  crater  resembles  a  miniar 
lure  motkl  of  the  Colisenni." 

The  "(liante^s*,"  however,  lionoi-ed  the  pai-ty  with  a  grand 
eruption,  an  account  of  which  we  give  in  Prof.  Ilayden's  own 
words :  — 

"  Our  search  for  new  woudeis  lending  us  .across  the  Fire-Hole 
river,  we  nsecnded  a  gentle  incHistol  slope,  and  cnnie  suddenly 
u|>on  a  large  oval  aperture  with  scallopcii  edn;es,  the  diameters  of 
which  were  18  and  2!}  feet,  the  sides  corrugated  and  covered  with 


the  full  size  of  lliis  immi-iise  H|iet'tiire  to  (lie  li(iglit  of  GO  Teet ;  tttiil 
through  anil  out  of  the  apex  of  this  vast  aijiioous  uiass,  five  or  six 
leaser  jets  or  round  columns  of  water,  varying  in  size  fVora  6  to 
13  liiobes  in  diamet^^r,  were  projected  to  the  marvelloua  height  of 
gSO  r^t.  These  lesacr  jets,  so  iniicli  higher  Ilian  Ihe  main  coltimn. 
tnd  shooting  through  it,  douhllcss  proceed  from  nnxiliary  pipes 
lomding  into  the  principal  oriSce  near  ttie  bottom,  where  tlie  explo- 
■ive  force  is  greater.  If  the  theory  that  water  by  constant  Itoiling 
bfecotnea  explosive  wlieii  freed  from  air  be  trne,  this  theoi^"  ration- 
ally ticcounts  for  all  irregularities  in  the  eruptions  of  the  geysers. 
'Olie  grand  eruption  continued  for  twenty  minutes,  itnd  was  the 
nOBt  magnificent    sight  we   ever  witnessed.     We  were   standing 
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on  tbe  side  of  the  geysera  nearest  the  siin,  tbe  gleams  of  wbltdi 
tilled  the  sparkling  column  of  water  and  spray  with  myriads  of 
rainbows,  whose  arches  wcro  constantly  changing  —  dipping  and 
fluttering  hitlier  and  thitlier,  and  disappearing  only  to  be  Buc<%eded 
by  others,  again  and  agaiii,  amid  the  aqueous  column,  while  tbe 
minute  globules  into  which  the  spent  jets  were  difHised  when  foUing 


sparkled  like  a  shower  of  diamonds,  and  around  every  shadow 
wiiicU  the  denser  clouds  of  vapor,  interrupting  the  sun's  roys,  cast 
upon  tlie  column,  could  be  seen  a  luminous  circle  radiant  with  all 
the  colors  of  the  prism,  and  resembling  the  halo  of  glory  repre- 
sented in  paintings  as  encircling  the  head  of  Divinity.  All  that 
we  had  previously  witnessed  seemed  tame  in  comparison  with  the 
perfect  grandeur  and  beauty  of  this  display.  Two  of  these  wonder- 
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All  eruptions  occurred  during  the  twenty- 
two  hours  we  remained  in  the  valley.  This 
geyeer  we  named  "  The  Giantess." 

Another  fine  geyser  is  "Old  Faithftil" 
(Fig.  63),  as  it  was  christened  by  Messrs. 
Langford  and   Doane.     It  shoots  up  a 
column  of  water  about  six  feet  in  diam- 
eter to  the  height  of  100  to  150  feet,  "and 
by  a  succession  of  impulses  seemed  to 
hold  it  up  steadily  for  the  space  of  fifteen 
minutes,  the  great  mass  of  water  falling 
directly  back  into  the  basin,  and  flowing 
over  the  edges  and  down  the  sides  in  largo 
^    streams.    When    the  action  ceases,  the 
g    water  reeoclca  beyond  sight,  and  nothing 
±    is   lieanl  but  the    occasional    escape  of 
i    steam  until  another  exhibition  oeeurs." 
k-        Fig.  C4  is  an  iileal  section  of  a  portion 
f    of  the  Upper  Geyser  Valley  sketched  by 
"    Mr.  Elliott  for  the  purpose  of  conveying 
J.    ft  "  clearer  conception  of  the  way  in  which 
°    we  may  suppose  the  waters  of  many  of 
I'  the  springs  reach  the  surface.     The  lower 
='    portion  of  the  section  is  basalt,  then  lake 

1  or  local  drift  deposits,  and   thirdly  the 
„     crust  of  silica,  which   forms   a    lioor  of 

2  gi-eater  or  less  thickness  for  the  entire 
valley." 

It  is  evident  that  the  geysers  of  Iceland 
are  tunie  in  comparison  with  those  of 
Montana,  while  the  latter  are  similar  to 
those  of  New  Zcaluml.  Concerning  the 
origin  of  geysers,  Hayden  quotas  as  fol- 
lows from  Ilochstetter's  "  New  Zealand : " 
.  "  IJoth  kinds  of  springs  owe  their  origin 
to  the  water  [wrmeating  the  surface  and 
sinking  through  lissures  into  the  bowels 
of  the  earth,  where  it  becomes  heatetl  by 
the  still  existing  volcanic  fires.  High- 
pressure  steam  is  thus  generated,  which, 
aceoni|>anied  by  volcanic  gases,  audi  as 
muriatic  acid,  sulphurous  acid,  sulphu- 
retted hydrogen,  and  carbonic  acid,  rises 


288  THE    GKYSKRS    OF   MONTANA 

again  toward  the  colder  surface,  and  is  there  condensed  into  hot 
water.  The  over-hoated  steam,  however,  and  the  gases  deeoiuiM>sc 
the  rock  l^enoath,  dissolve  certain  ingredients,  and  deposit  them 
on  tlio  surface.  According  to  Uunsen's  ingenious  observations,  a 
chronological  succession  takes  place  in  tiie  co<)]>eration  of  the 
gases.  The  sulphurous  acid  acts  first.  It  must  be  generated  tlicre 
where  rising  sulpluir  vapor  comes  into  contact  with  glowing 
masses  of  rock.  Wherever  vapors  of  sulphurous  acid  are  con- 
stantly formed,  there  acid  s[)rings,  or  solfataras,  arise.  Incrusta- 
tions of  alum  are  very  common  in  such  places,  arising  from  the 
action  of  sulphuric  acid  on  the  alumina  and  alkali  of  the  lavas ; 
another  product  of  the  decomposition  of  the  lavas  is  g3*psum,  or 
sulpliate  of  lime,  the  residuum  being  a  more  or  less  ferrugiDous 
funiarole  clay,  the  material  of  the  mudpools.  To  the  sulphurous 
acid  comes  sulphuretted  hydrogen,  produced  by  the  action  of 
steam  upon  sulphides,  and  b}*  tlie  mutual  decom[>osition  of  the 
sulphuretted  hydrogen  and  sulphurous  acid,  sulphur  is  formed, 
which  in  all  solfataras  forms  the  characteristic  precipitate,  while 
the  decomposition  of  silicious  incrustations  is  either  entirely  want- 
ing or  quite  incon8idcral)le,  and  a  smell  of  sulphuretted  hydrogen 
is  l)ut  rarely  noticed.  These  acid  springs  have  no  periodical  out- 
bursts of  water. 

In  course  of  time,  however,  the  source  of  sulphurous  aci<l  be- 
comes exhausted,  and  sulphuretted  hydrogen  alone  remains  active. 
The  acid  reaction  of  the  soil  disappears,  yielding  to  an  alkaline 
reaction  by  the  formation  of  sulphides.  At  the  same  time  the 
action  of  carbonic  acid  begins  ui)on  the  rocks,  and  the  alkaline 
bicarbonates  thus  producetl  dissolve  the  siTica,  wliich,  on  the  evap- 
oration of  the  water,  deposits  in  the  form  of  oi)al,  or  c[uartz,  or 
silicious  earth,  and  thus  the  shell  of  the  springs  is  forme<l,  upon 
the  structure  of  which  the  periodicity  of  the  outbursts  depends. 
Professor  Bunsen,  rejecting  the  antiquated  theory  of  Makenzic, 
based  upon  the  existence  of  subterraneous  chambers,  from  which 
the  water,  from  time  to'  time,  is  pressed  up  through  the  vapors 
accumulating  on  its  surface,  according  to  the  principle  of  the  llern 
fountain,  has  proved  in  the  case  of  the  great  geyser  that  the  perio- 
dical eruptions  or  explosions  essentially  depend  upon  the  exihlencc 
of  a  frame  of  silicious  dei)osits,  with  a  deep,  flue-shape<l  tube,  and 
upon  the  sudden  development  of  larger  masses  of  steam  from  the 
overheated  water  in  the  lower  portions  of  the  tube.  The  deposition 
of  silica  in  quantities  suflicient  for  the  formation  of  this  spring 
apparatus  in  the  course  of  years  takes  place  only  in  the  alkaline 
springs.  Their  water  is  either  entirely  neutral  or  has  a  slightly 
alkaline  reaction.  Silica,  chloride  of  sodium,  carbonates,  and 
sulphates  are  the  chief  ingredients  dissolved  in  it.  In  the  place 
of  sulphurous  acid  the  odor  of  sulphuretted  hydrogen  is  sometimes 
observed  in  these  springs. 

The  rocks,  from  which  the  silicious  hot-springs  of  New  Zea- 
land derive  their  silica,  are  rhyolit^s,  and  rhyolithic  tufas,  contain- 
ing seventy  and  more  per  cent,  of  silica ;  while  we  know  that  in 
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Iceland  palagonite,  and  palagonitic  tufas,  with  fifty  per*  cent,  of 
silica,  are  considered  as  the  material  acted  upon  and  lixiviated  by 
the  hot  water.  By  tlie  gradual  cooling  of  the  volcanic  rocks  under 
the  surface  of  the  earth  in  the  course  of  centuries  the  hot  springs 
also  will  gradually  disappear ;  for  they  too  are  but  a  transient 
phenomenon  in  the  eternal  change  of  everything  created."  —  (Hoch- 
stetter's  "  New  Zealand,"  English  translation,  p.  432.) 

Bischof  in  his  "  Researches  into  the  internal  heat  of  the  globe," 
thus  discourses  on  the  origin  of  the  Geysers  of  Iceland  :  — 

**  No  doubt  can  be  entertained  respecting  the  nature  of  the  agent 
by  which  the  waters  of  the  geyser,  the  Strokr,  and  other  less  con- 
siderable springs,  are  thrown  to  such  an  immense  height.  It  is, 
as  in  volcanoes,  a  gaseous  body,  principally  aqueous  vapor.  We 
may,  therefore,  very  fairly  agree  with  Krug  Von  Nidda,  and  con- 
sider volcanoes  in  the  same  light  as  intermittent  springs,  with  this 
difference  on!}',  that  instead  of  water,  they  throw  out  melted 
matters. 

'*  He  takes  it  for  granted  that  these  hot  springs  derive  their 
temperature  from  aqueous  vapors  rising  from  below.  When  these 
vapors  are  able  to  rise  freely  in  a  continual  column,  the  water  at 
the  different  depths  must  have  a  constant  temperature,  equal  to 
that  at  which  water  would  b6il  under  the  pressure  existing  at  the 
respective  depths ;  hence  the  constant  ebullition  of  the  permanent 
springs  and  their  boiling  heat.  If,  on  the  other  hand,  the  vapors 
be  prevented  by  the  complicated  windings  of  its  channels  from  ris- 
ing to  the  surface ;  if,  for  example,  they  ha  arrested  in  caverns,  the 
temperature  in  the  upper  layers  of  water  must  necessarily  become 
reduced,  because  a  large  quantity  of  it  is  lost  by  evaporation  at 
the  surface,  which  cannot  be  replaced  from  below.  And  any  cir- 
culation of  the  layers  of  water  at  different  temperatures,  by  reason 
of  their  unequal  specific  gravities,  seems  to  be  very  much  inter- 
rupted by  the  narrowness  and  sinuosity  of  the  passage.  The  inter- 
mitting springs  of  Iceland  are  probably  caused  by  the  existence  of 
caverns,  in  which  the  vapor  is  retained  by  the  pressure  of  the 
colomn  of  water  in  the  channel  which  leads  to  the  surface.  Here 
this  vapor  collects,  and  presses  the  water  in  the  cavern  down- 
ward until  its  elastic  force  becomes  suttieiently  great  to  effect  a 
passage  through  the  column  of  water  which  confines  it.  The 
violent  escape  of  the  vapor  causes  the  thunder-like  subterranean 
sound  and  the  trembling  of  the  earth  which  precedes  each  eruption. 
The  vapors  do  not  appear  at  the  surface  till  they  have  heated  the 
water  to  their  own  temperature.  When  so  much  vapor  has  escaped 
that  the  expansive  force  of  that  which  remains  has  become  less 
than  the  pressure  of  the  confining  column  of  water,  tranquillity  is 
restored,  and  this  lasts  until  such  a  quantity  of  vapor  is  again  col- 
lected as  to  produce  a  fresh  eruption.  The  spouting  of  the  spring 
is  therefore  repeated  at  intervals,  depending  upon  the  capacity  of 
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the  cavern,  the  height  of  the  column  of  water,  and  the  heat  gen- 
erated  below." 

With  this  work  and  the  admirable  series  of  photographs  by  Mr. 
Jackson  (both  in  sheets  *  and  stereoscopic  form,  published  by  Prof. 
Hajden)  of  some  of  the  finest  views  in  the  National  Yellowstone 
Park  and  Colorado  Territory,  the  reader  can  obtain  a  very  clear 
idea  of  the  Geyser  region,  of  the  springs  in  course  of  eruption, 
and  of  the  falls  and  basin  of  the  Yellowstone.  We  see  by  the 
papers  that  it  is  proposed  to  open  roads  into  the  National  Park, 
and  erect  hotels  at  the  Geysers  for  the  convenience  of  the  public. 


ON  SOME  OF  PROF.  ]MARSirS   CRITICISMS. 

BY   E.    D.    COPE. 

I. 

I  have  already  (in  ''  The  short-footed  Ungulata  of  the  Eocene 
of  Wyoming ;"  Naturalists'  Agency,  Salem,  Mass.)  shown,  by  fig- 
ures and  descriptions,  the  absence  of  foundation  for  Professor 
Marsh's  recent  animadversions,  and  though  these  latter  present 
internal  evidence  of  idiosj-ncracy  which  almost  disarms  reply,  yet 
as  some  of  the  readers  of  this  journal  may  not  see  the  above 
essay,  I  make  a  few  specific  contradictions  of  some  of  his  state- 
ments which  may  be  regarded  as  serious. 

In  an  article  "On  the  Gigantic  Fossil  Mammals  of  the  Order 
Dinocerata,"  he  writes  as  follows  : 

''(1)  What  Prof.  Cope  has  called  incisors  are  canines,  etc." 
I  had  determined  and  stated  them  to  he  canines,  in  the  American 
Naturalist,  previous  to  the  appearance  of  tliis  criticism. 

"  (2)  The  stout  horns  he  described  are  not  on  the  frontals  but 
on  the  maxillaries."  I  was  tlie  first  to  determine  these  bones  to 
be  nasals,  and  find  that  in  Eobamleus  they  compose  the  inner  face 
of  the  horns  to  the  apex,  while  the  maxillai'ies  form  the  outer 
face. t 

♦  Sun  Pictures  of  Rocky  Mountain  Scenery.  By  F.  V.  Hayden.  The  Rocky  Moun- 
tain Album.    By  F.  V.  Uayden  and  A.  II.  Jackson,  Photographer. 

t  (See  my  paper,  p.  18).  Professor  Mai'sh  has  since  contradicted  ttie  former  stite- 
ment  flatly. 
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"  (3)  The  orbit  is  not  below  these  horns  but  quite  behind  them, 
and  has  over  it  a  prominent  ridge  on  the  frontal."  In  LoxolopliO' 
don  cornutus  the  naso-maxillary  horn  is  largely  above  the  orbit, 
and  there  is  no  superciliary  ridge  of  the  frontal. 

'*  (4)  The  occiput  is  not  vertical,  but  extends  obliquely  back- 
ward, the  occipital  crest  projecting  behind  the  condyles."  Prof. 
Marsh  has  been  perhaps  led  into  this  error  by  the  imperfection  of 
the  occipital  condyles  in  his  specimen.  lie  does  not  appear  to 
know  that  in  life  the  head  was  directed  obliquely  downwards,  so 
that  the  occipital  crest  was  vertical  as  I  described  it  in  Loxolopho- 
don  and  in  Uiiitaiherium  rohustum. 

"  (5)  The  temporal  fossa  is  not  small  posteriorly  but  unusually 
large;"  and  ''(7)  the  spine  of  the  tibia  is  not  obtuse  but  want- 
ing," are  frivolous  ;  "vide  my  descriptions,  I,  c, 

"  (6)  The  great  trochanter  of  the  femur  is  recurved,  though 
Prof.  Cope  says  not."     It  is  flat,  as  in  the  elephants. 

*'  (8)  One  of  the  species  named  by  Prof.  Cope,  Eohasileus  far- 
catus^  is  based  on  what  he  regards  as  portions  of  the  nasal  bones. 
The  description,  however,  indicates  that  these  specimens  are 
merely  the  posterior  horn-cores  of  well-known  species."  In  the 
location  of  these  cores  Prof.  Marsh  may  be  correct,  but  demon- 
stration is  yet  wanting.  How  ''well-known"  these  species  are 
to  Prof.  Marsh,  will  be  evident  shortly ;  and  how  they  could  be 
well-known  to  anybody  else,  may  be  determined  by  reference  to 
his  brief  notices  of  a  few  of  them  publislied  to  the  date  of  his 
writing. 

Omitting  notice  of  sundry  insigniflcant  questions  raised  in  a 
postscript  to  the  paper,  as  well  as  those  which  are  more  or  less 
repetitions  of  criticisms  already  made,  I  pass  to  his  denial  of  the 
possession  of  a  proboscis  to  these  animals.  I  retain  my  belief 
that  they  had  such  an  organ,  and  refer  to  my  essay  above  cited 
for  the  proofs.  Leidy  has  suspected  its  presence  in  Megaceratopa. 
He  then  says  *'(7th)  the  malar  bone  does  not  form  the  middle 
element  of  the  zygomatic  arch,  but  the  anterior  as  in  the  tapir." 
It  forms  the  middle  element  in  Loxolophodon^  as  may  be  seen 
from  my  figures.  Below,  its  maxillary  support  forms  one-third  of 
the- zygoma,  at  the  side  a  little  less,  and  above,  a  narrow  lamina 
of  the  malar  extends  nearly  to  the  lachr^Tnal. 

"  (9)  The  nasal  bones  are  not  deeply  excavated  at  their  ex- 
tremities."   They  are  excavated,  etc.,  as  I  have  described. 
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Now  it  is  easy  to  see  by  an  examination  of  IH-ofessor  Marsh's 
Ogurcs  of  Uintatlienum  mirahile  where  all  this  bhindering  criticism 
comes  from,  and  I  have  pointed  out  to  liim  that  this  is  the  source 
of  error.  But  Professor  Marsh  evidently  desires  no  such  consid- 
eration from  my  hands,  but  repeats  his  statements,  as  though 
UintatherUim  were  a  Ro^inante,  and  the  ninth  commandment  a 
wind-mill. 

There  is  no  inaccuracy  in  my  statement  of  dates  of  publication 
of  Professor  Marsh's  genera.  I  have  never  stated  that  the  name 
Tinoceras  was  proposed  August  24th,  but  that  it  was  referred  to 
the  Prohoscidia  at  that  date.  This  name  was  published  in  an 
erratum  on  August  19th,  but  was  never  described  until  Septeml>cr 
21st  and  then  only  by  implication  in  tlie  description  of  a  species. 
Loxohphodon  and  Eohasileus  were  described  August  19th  and 
20th,  with  separate  diagnoses. 

I  am  charged  with  giving  an  erroneous  date  to  his  communica- 
tion of  December  20th  before  the  American  Philosophical  Society. 
This  will  also  b«  found  to  be  correct  by  reference  to  the  report  of 
my  communication  (Proceedings  Academy  Natural  Sciences,  Jan- 
uary Uth,  1873). 

Having  already  gone  into  the  discussion  of  the  affinities  of 
these  animals,  I  run  rapidl}'  over  the  characters  assigned  by  Prof. 
Marsh  to  a  supposed  new  order  Dinocerea  (which  he  now  spells 
as  corrected,  Dinocerata).  Those  from  the  first  to  and  including 
the  fourth  are  entirely  trivial ;  the  last,  which  denies  air  cavities 
to  the  cranium  is  moreover  untrue,  as  the}-  exist  in  the  S(]uamosal 
region  as  I  have  stated.  The  fifth  is  not  true  of  all  the  genera. 
The  definitions  from  the  seventh  to  the  eleventh  are  of  no  weight 
whatever.  As  the  twelfth,  he  gives  ''  the  very  small  molar  teeth 
and  their  vertical  replacement."  This  is  precisely  the  state  of 
things  in  the  proboscidian  Dinotherium^  a  form  which  Prof.  Marsh 
has  overlooked.  The  13th  and  15th,  ''  the  small  lower  jaw,"  and 
''  absence  of  hallux  "  are  of  no  weight  if  true  ;  but  the  lower  jaw 
has  marked  proboscidian  features  in  the  symphysis  and  teeth,  and 
it  is  probable  that  some  of  the  species  had  a  hallux.  The  16th, 
"  absence  of  proboscis  "  is  probabl}-  an  error,  certainly  so  for  two 
of  the  genera.  I  have  passed  over  the  (Gth)  **  the  presence  of 
large  postglenoid  processes,"  and  (14th)  '*  the  articulation  of  the 
astragalus  with  both  navicular  and  cuboid  bones,"  as  of  some  value. 
They  are,  indeed,  the  onl}'^  characters  of  any  wide  systematic  sig- 
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nificance  adduced  by  Prof.  Marsh,  since  they  point  indubitably 
to  the  Pei'issodactyla  and  are  common  to  all  of  the  Eobasileidce. 
Nevertheless  they  form  but  a  slim  basis  of  support  for  an  order 
of  mammals,  especially  when  compared  with  the  uniform  testi- 
mony of  proboscidian  affinity'  derived  from  the  cranial  expansions, 
cervical  vertebras,  sacrum,  pelvis,  hind  leg,  hind  foot,  scapula,  fore 
leg,  fore  foot,  and  the  concurrent  evidence  derived  from  dorsal  and 
lumbar  vertebra;,  dentition  and  proboscis. 

If  Professor  Marsh  wishes  to  see  an  equal  or  greater  degree  of 
variation  in  dentition  in  an  order  of  mammals,  let  him  compare 
Equus  and  Rhinocerus  among  Perissodactyla^  or  Bos^  Moschus^ 
Hippopotamics  and  Phacochoerus  in  the  Artiodadyla  ;  in  the  length 
of  the  nasal  bones,  Delphinus  and  Squalodon  among  Cetacea^  or 
Homo  and  some  of  the  lemurs  ;  in  the  number  of  toes,  Felt's  and 
Mustela^  Ursus,  etc.,  all  members  of  the  same  orders. 

I  should  be  glad,  on  the  principle  of  De  mortuis  nil  nisi  honum^ 
to  commend  our  critic's  remarks  on  the  relations  of  this  supposed 
order.  But  Professor  Marsh's  ideas  on  classification  are  derived 
from  unusual  sources.  The  absence  of  incisor  teeth  no  more  re- 
lates these  animals  to  the  Artiodavtyla  than  it  relates  the  sloth  to 
the  same  order.  The  presence  of  paired  horns  no  more  consti- 
tutes aflinity  to  the  ruminants  than  it  does  in  the  case  of  the 
"horned-toad." 

They  are  simply  an  analogous  development  on  a  proboscidian 
basis.  The  few  affinities  wliich  this  group  exliibits  outside  the 
Proboscidiaj  are  to  the  Perissoducfyla,  as  I  was  tlie  first  to  show, 
artd  among  these,  to  Pahvotharium  and  Rhlnoce^rus,  As  to  the  name 
"  Dinocerata^*^  I  have  been  induced  to  use  it  in  the  sense  of  a 
suborder,  but  am  now  satisfied  that  even  this  use  is  uncalled  for, 
and  shall  employ  the  famil}'  name  Eohasileidw  instead.  On  equally 
good  bases  the  camel  and  Tratjulus  should  be  erected  into  new 
orders. 

An  explanation  of  the  origin  of  this  new  order  is  probably  to 
be  found  in  the  system  of  Mammalia  proposed  by  Prof.  Dana, 
some  years  since  in  accordance  with  his  theor}^  of  "Cephaliza- 
tion."  While  I  have  been  able  to  see  beauty  in  Professor  Dana's 
conception,  the  least  that  can  be  said  is  that  the  application  to 
the  Ungulata  has  not  been  the  correct  one.  The  system  has  not 
been  adopted,  and  is  in  the  opinion  of  the  best  mammalogists, 
entirely  untenable. 
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Another  critic  not  so  courageous  as  Prof.  Marsh,  since  he  is 
anonymous,  has  attacked  (Am.  Jour.  Sci.  Arts,  1872,  489)  my 
stutenieut  of  determination  of  the  Cretaceous  age  of  the  Bitter 
Creek  coal,  citing  five  authorities  as  having  previously  made  the 

• 

same  determination.  I  have  shown  (Proc.  Acad.  Nat^Sci.  Phila., 
Jan.  14, 1873)  that  but  one  of  these  references  relates  to  the  region 
in  question,  and  that  tlie  critic  was  ignorant  of  the  geograph}'  or 
literature  of  the  subject,  or  l>oth.  lie,  however,  repeats  (loc.  eit., 
1873,  231)  that  Mr.  Meek  "referred  Dr.  Ilayden's  collection  from 
Bitter  Creek  at  Point  of  Rocks  to  tlie  Cretaceous,"  a  fact  I  had 
previously  pointed  out,  and  adds  that  1  am  in  error  in  asserting 
that  Mr.  Meek  attached  interrogation  marks  to  all  his  Coalville 
determinations  (200  miles  west),  as  he  cites  two  Cardia  and  two 
Inocerainl  as  from  Coalville  and  without  the  question.  More 
careful  examination  would  have  shown  my  critic  that  the  two 
Cardia  and  one  Inoceramus  are  stated  to  be  from  localities  remote 
from  both  Coalville  and  Bitter  Creek. 

But  there  is  no  indication  in  my  original  note  of  a  design  to 
ignore  tlie  useful  labors  of  the  gentlemen  who  have  written  on  this 
subject ;  nothing  was  farther  from  my  intentions,  in  so  issuing  an 
early  notice  of  my  own  observations,  than  to  ignore  the  opinions 
of  Mr.  Meek,  with  which  I  have  become  prett}'  well  acquaintcil 
throunrh  pleasant  association  on  the  same  theological  survc}'.  IIa<l 
they  been  coincident  with  my  own,  I  should  have  mentioned  them, 
although  unpublished.  Mr.  Meek  will,  however,  soon  speak  for 
himsi'lf.  It  requires  but  a  casual  examination  to  show  that  the 
criticism  is  captious  and  uncalled  for,  and  that  its  author  is  only 
playing  aid  to  the  cham})ion  above  considered. 

II. 

I  now  turn  to  another  subject,  the  raising  of  which  is  due  also 
to  Prof.  ^larsh.  He  has  very  conimendablv  made  himself  ac- 
<iuainted  with  the  literature  of  the  authors  who  ha<l  previously 
written  on  these  extinct  ProhoscidUu  though  not  in  time  to  prevent 
his  redescribing  some  of  the  genera  and  species.  But  unfortu- 
nately' he  does  not  tell  us  all  that  he  knows.  He  knows  perfectly 
well  that  my  descriptions  antedate  his  by  a  month  and  more,  and 
that  he  is  posterior  to  Dr.  Leidy,  by  two  months  at  least,  lie 
is  however  not  strong  enough  to  state  the  nomenclature  ac<?onl- 
ingly,  but  endeavors  to  prove  something  else.     In  order  to  do 
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this,  he  is  willing  to  write  (Amer.  Journ.  Sci.  Arts,  1873,  p.  118), 
"  the  dates  on  the  papers  (Aug.  20th  and  22d)  certainly  do  not 
represent  those  of  actual  publication  ;"  and  again  (American  Nat- 
uralist, 1873,  p.  151)  "no  less  than  seven  of  Prof.  Cope's  papers 
are  antedated,  as  the  records  of  the  society  will  show."  Prof. 
Marsh  is  not  careful  to  prevent  the  natural  deduction  from  these 
statements,  that  the  dates  are  fraudulent ;  though  he  well  knows 
to  the  contrary,  and  disagreeable  though  it  may  be  to  the  mens 
conscia  redij  I  am  compelled  to  prove  that  such  is  not  the  case ! 

I  therefore  append  testimonials  from  the  proprietors  and  fore- 
men of  the  printing  establishment  from  which  the  essays  in 
question  were  issued,  and  from  my  assistant  who  received  and 
distributed  them :  — 

Philadelphia,  March  24Ui,  1873. 

Professor  O.C.  Marsh  having  stated  In  the  ''American  Naturalist**  (18^3,  p.  l/*!)  that  some 
of  tbe  iMipcrs  published  by  Professor  Cope  during  the  summer  of  lh72,  and  printed  by  us,  bear 
datetf  **  which  do  not  represent  those  of  publication  **  and  that  "■  at  least  sev<;n  of  them  are  an- 
tedated,*^ we  hereby  state  that  these  dates  arc  true,  and  that  on  the  days  stated  tram  fifty  to  one 
bandrod  copies  of  these  papers  were  delivered  by  us  into  tlie  hands  of  Pendleton  King  and 
Stephen  G.  Worth,  assistants  of  Professor  Cope,  except  that  on  Metalophodon^  which  was  Is- 

saed  to  Professor  Lesley. 

McCAI.LA  A  STA\"ELY. 

Jxo.  S.  SCIIEIDKLL,  Foreman  of  Composing  Room. 

John  Darde8,  Foreman  of  Press  Room, 

Louisiana  State  University, 
Baton  Rowje^  Marcli  24,  1873. 

Professor  E.  D,  Cope.  Academy  Natural  Sciences,  Philadelphia^ 

Dear  Friend:  — On  looking  over  my  papers,  I  find  that  I  have,  among  papers  written  by 
you,  the  Ibllowing:  — 

On  a  new  genus  of  Plenro^lira  ft-om  the  Eocene  of  Wyoming,  July  11. 1872. 

On  the  Tertiary  Coals  and  Fossils  of  Osinu,  Nevada.  July  2nth. 

Descriptions  of  Some  New  Vertcbrata  from  the  Hrldger  Group  of  the  Eocene,  July  29th. 

Second  Account  of  i^ame,  August  '6i\. 

Third         u        M       »*  u       7j,, 

On  the  Existence  of  Dlnosauria  in  the  Transition  BedK  of  Wyoming. 

Short  Notice  of  Species  of  LoxolophfMlon  (misprinted  Lefalopljod<»n)  Copo.  near  August  17th 
tices  of  New  Vertebrata  ftrom  the  Upper  Waters  of  Hitter  Creek,  Wyoming  Territory 
Angust  20th. 

Second  Notice  of  Extinct  Vertebrates  from  Bitter  f  reek,  Wyoming,  AuguRt  22, 1872. 
These  I  brought  with  me  IVom  Phlladclphlii,  leaving  early  in  September,  1K72. 
I  laid  tliera  aside  during  .July  and  August,  and  am  coutldcnt  that  the  dates  which  I  find  on 
tbem,  as  above,  correspond  with  the  tlmoK  I  received  them  from  the  printer. 

Your  instructions  were  for  Immediate  distribution,  which  I  followed,  using  the  list  of  names 
of  persons  to  whom  they  were  to  be  sent.    Some  n«celved  them  very  soon,  others  alter  a  short 
delay,  as  suited  convenience  In  mnlUiig;  and  I  think  all  were  mtilled  by  the  Ist  of  September. 
You  are  at  liberty  to  use  this  letter  if  desirable.  Very  truly, 

PENDLETON  KIN(1, 
Professor  of  Natural  History  in  the  University  of  Louisiana. 

I  now  add  testimonials  from  some  of  the  persons  to  whom  the 
papers  in  question  were  sent,  altliough  1  consider  this  part  of 
the  evidence  as  quite  immaterial,  that  which  has  gone  before  being 
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■ 

sufUcient  ns  to  the  date  of  publication.  It  is  indeed  not  to  be  ex- 
pected that  persons  will  generally  rememl^er  the  exact  dates  at 
which  printed  matter  has  been  received.  Nevertheless  in  a  few 
days  after  making  inquiry  I  received  the  following :  — 

*'  Proft'ssor  O.  (?.  Mnrsh  Iiavln;r  stnt^l  In  thi*  "  Amrrlpaii  NHtiiralitil  **  MH73,  p.  ISI),  that  ■one 
of  the  abuvv  papers  wer<^  not  piibllshc<l  at  tho  dates  which  they  bear,  and  that  **at  leMt  Mrea 
«>r  theui  arc  antc-daU'd/*  I  hcM  vUy  state  that  ni  «8l  or  all  Ihu  alnive  were  received  at  my  addrcM 
or  by  me,  at  or  near  the  dates  prhited  on  them,  enpe .'tally  tliofto  uf  the  summer  montlia.** 

JAME8  OllTON,  Pro'trnforqf  yntural  Hhtory  in  Va*»ar  CoUeije^  VoruilKEEPSIK,  N.  Y. 

JA.MES  b.  Ln»riN(X)Tr,  ('<iRMN<J,  New  York. 

E.  T.  COX,  State  OeolngUts  Indianapous,  Indiana. 

CHAS.  M.  WHEATLEY,  Piioinixvilj.k,  Penusylvania. 

WM.  ('.  KKKR,  StHte  Gfo/oijixf,  Kalku;h,  North  (aroiina. 

JOSEPH  SAVAGE,  I.kavknwortii,  Kansas. 

I  have  also  received  letters  from  Principal  Dawson  of  Montreal 
and  Professor  Mudge  of  the  State  Agricultural  College,  Kansas, 
stating  that  thoy  received  the  papers,  but  did  not  keep  exact  ac- 
count of  the  diiie  of  reception.  Among  many  others  in  the  United 
States  to  whom  they  were  sent,  I  may  mention  Prof.  Davidson, 
President  of  the  San  Francisco  Academy  Natural  Sciences.  They 
were  also  s<?nt  to  Professors  Seeley,  Huxley,  Gegcnbauer,  Peters, 
Ilyrtl,  Du  Bocage  and  others  in  Europe,  and  Messrs.  Gotch  and 
Rijgersma  in  Australia  and  the  West  Indies  respectively. 

I  also  add  that  they  wore  received  at  my  address  at  Fort  Bridger, 
and  mostly  forwarded  to  me  promptly  after  the  dales  of  distri- 
bution. 

The  little  that  interests  students  iii  tliis  matter  is  the  dates  of 
publication  of  the  essays  in  quest ioii.  The  dates  of  reading  are 
of  secondary  importance  and  have  heon  abandoned  by  naturalists 
generally  as  furnishing  basis  for  nomenclature,  .«^o  that  l"*rof. 
Marsh's  able  criticism  of  the  <lates  on  the  cover  of  the  American 
Philosoi)hical  Society's  pioceediiigs  for  1^72  may  be  reganled  as 
purely  antiquarian.  The  papers  in  question  were,  in  fact,  issued 
independently  of  the  society,  and  almost  always  in  advance  of  the 
time  at  which  they  were  read  belbi'c  it.  But  lest  our  bibliophile 
again  chiu'ge  me  with  fraud,  let  me  here  correct  an  error  in  the 
report  of  the  proceedings  of  that  society  for  August,  1S72,  in 
''Nature"  for  1873,  p.  IJ.'Jo.  Here  it  is  stated  tliat  my  first  note 
on  the  Proboscidians  was  read  on  August  IGth;  I  hasten  to  say 
that  this  is  an  error  probably  derived  from  the  wording  of  the 
note  as  published  on  August  lUth,  in  which  it  was  stated  (without 
my  knowledge)  that  ''  The  Secretary  announced  that  he  had  re- 
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ceived  from  Prof.  Cope,"  etc.  This  could  only  have  referred  to 
the  last  meeting  preceding  (on  the  16th)  ;  but,  in  fact,  It  was  not 
read  until  the  meeting  following  (September  20th).  In  the  mean 
time  it  had  been  published  (on  the  19th),  and  two  other  papers 
describing  the  species  and  genera  in  more  detail  ivere  published 
on  the  20th  and  22nd  respectively.  An  account  embracing  the 
same  facts  was  also  read  by  Prof.  Winchell  before  the  American 
Association  for  the  Advancement  of  Science,  which  opened  its  ses- 
sions at  Dubuque  on  August  the  21st  (or  23d),  of  which  an 
abstract  has,  after  great  delay,  appeared  in  the  American  Natu- 
ralist for  March,  1873.  Finally  a  description  of  Eobasileus  ap- 
peared in  the  scientific  column  of  the  ''New  York  Independent"  for 
August  22nd,  1871.  The  papers  published  in  Philadelphia  were 
issued  without  my  revision,  and  hence  contain  a  few  t3'pographical 
errors  which  Prof.  Marsh  finds  of  great  use  to  himself.  But  under 
the  circumstances  the  number  is  surprisingly  few. 

I  now  present  a  table  of  the  nomenclature  of  the  three  genera 
of  Proboscidkt,  synonymy  being  in  italics  :  — 


MONTH. 

AUTHOR. 

Leidy. 

Cope. 

Marsh. 

August,  1872. 

l8t. 

U  i  u  1 11 1  h  c  r  i  u  ni 
described  with  gne 
8pecie«». 
Uintamdstix  do. 

19th. 
20th. 

Loxolophodon 
described    with 
three  8i)ocie8.* 

Eobasileus  de- 
scribed   and     oue 
flpecies. 

Tinocertis  used  in 
erratum,  not  de- 
scril)ed;  no  spe- 
cies described. 

22<1. 

• 

L  0  X  o  1 0 1)  li  0  <1  o  11 
a  e  a  i  n    described 
with  three  species. 

24lh. 

Tinocfiras  named; 
no  description. 

September. 

2Ut. 

Tinoceraa  describ- 
ed with  one  spe- 
cies described. 

27th. 

Dinoceras  describ- 
ed with  two  spe- 
cies. 

} 


•In  this  commnnicatlon  the  name  LoxoJophodon  was  niisspcllctl  Lefalopliodon.  As  Prof, 
Marsh  finds  some  dilBcutty  hi  adopting  the  funucr  name,  I  can  accept  the  latter,  should  he  in- 
sist on  11. 
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Though  Prof.  Marsh  has  published  five  papers  and  six  DOtes  on 
tlicse  animals,  but  one  of  his  species  has  been  so  far  partially 
described  as  to  be  of  any  use  to  science.  Publishing  of  bare 
names  *  may  constitute  a  caveat,  but  not  an  injunction,  but  in  the 
present  case  the  dates  are  too  late.  Hence  the  trouble.  "  lieu 
quantus  erat  s^idor,**  etc. 

In  one  of  Prof.  Marsh's  late  catalogues,  he  asserts  that  LoxolO' 
phodon  cornutus  and  Tlnoceras  grandis  are  identical.  If  this  be 
true,  the  latter  name  must  stand  as  a  synonyme  of  the  former, 
and  Thwceras  be  withdrawn  from  the  synonymy  of  Uintatherium^ 
where  it  might  well  remain  so  far  as  his  description  characterizes 
it.  But  if  so,  his  statement  that  there  are  live  superior  molars 
must  be  altered,  as  the  genus  Loxolophodon  possesses  six.  lie 
has  also  stated  that  Uintatheriinn  rohuatnm  possesses  a  small 
tubercle  on  one  of  the  molars  not  found  in  U.  mirahile^  and  bases 
a  generic  distinction  between  the  species  thereon;  for  use  he  at 
last  succeeds  in  defining  the  latter  as  a  species  only. 

Perhaps,  however.  Prof.  Marsh  desires  to  impose  upon  scientific 
literature  the  numerous  names  he  has  proposed  for  species  he  has 
never  described,  t  This  he  has  attempted  in  the  case  of  the  fossil 
American  Turkey,  Mehagris  superhus  Cope,  which  was  described 
by  the  writer  over  a  year  sooner  tlian  by  him.  At  the  latter  date 
this  species  was  discovered  to  have  been  called  M,  aftus  Marsh, 
some  months  prior  to  my  description,  but  without  any  allusion  to 
its  characters  or  other  moans  by  which  it  could  be  identified.  If 
Prof.  Marsh  desires  students  to  use  his  museum  labels,  without 
descriptions,  lie  might  refer  to  Bronn's  ''  Letha?a  Geognostica," 
and  other  works,  where  he  will  find  all  such  names  consigned  to 
the  rubbish  of  s^-nonymy  so  soon  as  it  can  be  ascertained  to  what 
they  refer. 

To  sum  up  the  matter,  it  is  plain  that  most  of  Prof.  Marsh's 
criticisms  are  misrepresentations,  his  S3'stematic  innovations  are 
untenable,  and  his  statements  as  to  the  dates  of  my  papers  are 
either  criininall}''  ambiguous  or  untrue.     I  might  now  proceed  to 

•See  the  nile  "  adopted  and  pra<;tice<l  by  most  htiidcnts.  In  case  of  a  grenns  there 
miiet  be  a  deflnitioii  giving  tlie  csi^entlai  charactor.s."  From  *'  ThorcU'fl  European 
Spiders,"  quoted  in  Wallace'H  Addresb  before  the  Entomological  Society.  London,  and 
by  W.  H.  Edwards  in  **  Entomological  Nomenclature"  in  '-Canadian  EntomologlsL** 
1873,  p.  3-2. 

t  Several  of  which  owe  their  existence  in  literature  to  the  descriptions  which  I  have 
given,  e.g.,  Thecachampsa  squankensis  "'Marsh,"  Iladrosaurus  minor  **  Marsh.^' 
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characterize  the  effrontery  of  such  proceedings  in  fitting  terms, 
but  forbear,  believing  that  with  a  little  change  of  scene  the  author 
of  them  will  be  as  glad  to  bury  them  in  oblivion  as  is  the  writer 
of  this  notice. 


EXPLANATION  OF  PLATES. 

Plate  4.    Front  yiew  of  crunlum  of  Loxolophodon  cornuius,  one-sixth  natural  size. 
Plate  5.    Profile  of  the  same  (not  in  natural  position)  same  proportion ;  compare  with 
description. 


NEW  PLANTS   OF  NORTHERN  ARIZONA  AND 
THE  REGION  ADJACENT. 

BY    SERENO  WATSON. 

In  the  botanical  collections  made  in  1871 -'72,  mainly  in  the 
southern  portion  of  the  Great  Basin,  in  northwestern  Arizona  and 
the  adjacent  desert  section  of  California,  by  Mr.  Ferd.  Bischoff 
and  others,  under  the  direction  of  Lieut.  G.  M.  Wheeler,  Corps  of 
Engineers,  in  the  course  of  his  exploration  of  that  region,  several 
new  species  have  been  found  which  are  here  described,  by  consent, 
in  anticipation  of  the  fuller  report  now  in  preparation.  With 
these  are  given  some  others  occurring  in  a  small  collection  made 
by  Mrs.  Ellen  P.  Thompson  near  Kanab,  Southern  Utah,  during 
the  last  summer  while  accompan3'ing  her  brother,  Maj.  Powell,  in 
his  survey  of  the  Colorado.  Several  of  these  species  are  of  inter- 
est as  conflrming  genera  hitherto  monotypical.  Notes  upon  a 
few  other  species  are  added. 

POLYOALA  suBsriNOSA.  — Perennial,  herbaceous,  glabrouH  or  more  or  less  pubes- 
cent; stems  2-8'  high,  branched  above,  the  brnncheM  oaen  npinoHe;  leaves  scattered, 
1  to  1'  long,  oblong  or  oblanceolate.  acute  or  obtuse,  attenuate  to  the  base;  raceme 
loose,  few-flowercil ;  bracts  small  and  scarious;  pc<licelj«  becoming  rcflexed,  shorter 
than  the  flowers;  sepaln  naked  or  ciliato,  the  wings  oblong,  4-5"  long  and  equaling  the 
petals;  keel  hooded,  crifsted  with  a  broad  naccate  process ;  style  linear;  capsule  orbic- 
ular, emarginate.  short-stli)itate,— Near  /*.  Xutkajia,  wliich  has  a  linear  or  hom-shapod 
crest  and  is  always  nearly  or  <|ulte  glabrous  and  witliout  npines.  Silver  City,  Nevada 
(Kellogg.  18Q2),  pubescent  and  very  spiny;  Arizona  (Palmer),  densely  pubescent  but 
without  spines ;  Kanab  (Mrs.  E.  1*.  Tliompson),  glabrous  and  spiny.  Flowers  "  maroon 
and  yellow;''  on  mountain  summit;  June. 

Petalostemok  FLAVR8CEN8.— Stem  siuiplc,  glabrous;  stipules  and  loaves  spar- 
Inglj  silky;  leaflets  3-5,  narrowly  oblong,  obtuse,  3-0"  long;  spike  dense,  long-pe- 
dnncled,  the'  rachis  subpubexccnt;  bracts  (and  calyx)  very  silky-villous,  subulate, 
S"  long;  upper  tooth  of  the  calyx  subulate,  narrowest  and  longest,  equaling  the  tube; 
petals  yellowi  the  limb  of  the  banner  quadrilateral,  emarginate,  equaling  the  claw,  the 
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other  petals  narrowly  oblong.— Kanab,  Southern  Utah  (Mrs.  K.  P.  Thompson),  on  dry 
rocky  hilU;  June.  P.  taacrogtachytiSt  Torr.^  a  somewhat  Fmiilar,  more  northern  •pe- 
des, with  elongated  5^pikeA  of  white  flowers,  has  Ti  -9  aeute  glabrous  leaflets,  the  rachls, 
brai'ts  and  calyx  very  viUouH,  tlie  subulate  bract  long-acuminato,  calyx*t«'eth  equaling 
tlie  tube,  aiicl  the  claw  of  tlie  banner  much  exL'ecdiug  the  !<^mall  ileltoidsubcordate  if* 
regularly  crenate  limb. 

In  the  c<>lIe<*tion  flrom  Knnab  im  another  well-marked  form,  but  pn>liab1y  referable  to 
/*.  Senrhia;,  Gray— dilTcring  in  the  broa«l  nako<l  brart,  rhomboidal  above  with  a  abort 
Oliform  apex,  attenuate  to  tlie  base;  calyx  «fqually  villous  throughout;  petals  larger 
and  broader,  the  banner  entire  or  eniarginnte  instead  of  crosely  crenate.  P.  oraius^ 
Dougl.,  (Voni  Oregon,  with  violet  llowern,  is  distinct  from  /*.  mncrottachyu^t  to  which  It 
has  been  referred.    There  are  otiier  western  specie  as  yet  undestcribed. 

Dalka  AiHEV.\.— Shrubby,  much  branched;  luibescence  short,  silky,  dense  only  in 
the  upper  axils;  leaflets  7-11.  narrowly  linear.  :{- t"  long,  obtusi-h ;  flowers  loosely 
racemed,  few,  large,  deep-purple ;  pc<liceN  1"  long;  calyx  jmbescent,  3-5"  long,  the 
lanceolate  acuminate  teeth  equaling  the  lube;  petals  0"  long;  ovary  densely  piibcs- 
cent.— Allied  to  I).  Frenwntii,  Johmtoni  and  Schottii,  Northern  Arizona  (Mrs.  E.  P. 
Thompson).    In  damp  places;  April. 

ASTRAr;AT.r.s  AMruLLAi:ii:8.  (§  /«/<i/i.)— Stems  short,  ascending;  puliescence  short, 
Btrigose,  apprcssed:  leallcts  7-11.  obovate,  4-«r'  long,  emurginate.  glabrous  alioTe; 
raceme  short,  i-l*  long,  rather  den>e;  calyx  cylindriral-campannlatc,  2-.1"  long,  I  be 
teeth  very  short  or  nearly  obsolete;  pet.aN  purple,  the  banner  naiTow,  7-U"  long,  much 
exceeding  the  very  obtuse  keel ;  iecru'ne  ascending,  upon  a  long-ex>erted  stipe,  oblong, 
0"  long,  glabrous.- Kanab.  Southern  Utah  (Mrs.  K.  I*.  Thompson).  In  <lami>  places; 
April.  May. 

Peteria  Thompson.^.— More  or  less  hoary  with  short  appre«»sed  hairs;  stems  her- 
baceous, 1*  high  or  more;  leaflets  (J- 10  pairs,  obovate.  4-  0"  long,  obtuse,  mucnmulate; 
raceme  dense;  bracts  linear-setaceous;  calyx  densely  glan<lular-i>ubesc.ent.  the  subu- 
late teeth  about  equaling  the  tube  an<l  slightly  shorter  than  the  light-yellow  coi-«>lla; 
banner  orbicular, 6"  hmg;  ovaiy  sessile;  podi'  long,2"  wide,glabrou'»,  about tf-fcce«led. 
—  Stipules  e>pinose  as  in  the  original  .species.  n«>t  hubulate  as  de»«cribe<l  l»y  lientbam 
and  Hooker.  The  base  of  the  style  in  bolli  .-«p«'cic8  is  thickened  and  somewhat  homy. 
Kanab  (Mrs.  E.  P.  Thompson).    On  dry  rocky  <liir>;  .July.  August. 

Wiiiri'LEA  Utahknsi.s.— Shrubby,  low  («>'  high),  nuub  branched;  pubescence  stri- 
gose,  mo.*tly  appressed;  leaves  obbmg,  attenuate  to  a  very  short  petiole.  .3- ft"  long, 
acutish.  entire,  sparingly  hairy,  3-nerved;  flowers  .-mail,  few,  on  very  sliort  pedicels, 
in  a  dense  coinpoiuul  cyme;  calyx  rylin«lrn';il-turbinatc,  the  -iibiilate  lobes  shorter 
than  the  white  oblong  da  wc«l  pel  .lis;  stamen'*  10;  j-tylt-s  3  and  ovary  .3-<'«'lhMl ;  capsule 
oblong,  terete,  IJ"  long,  adherent  for  half  it-i  lenglh  to  the  <:ilyx-tube.— Kspecially  dis- 
tingui-Jhed  from  IF.  vKulfstu  by  its  elongate«l  cap-uh*.  Uud-seales  very  silky.  Kanab 
(Mrs.  E.  P.  Thompson).    On  dry  sandy  rliiT:-:  August. 

CEn'otiieka  (('hvi.i.sma)  M(i/h.f(»;a.— Annual,  glabrous,  branched;  radical  leaves 
C  long,  narrow,  pinnate  with  1-2  or  more  pairs  of  leatlot-.  which  are  !»"  long,  the  alter- 
nate ones  smaller,  oblong,  acute,  irregularly  and  doubly  to(>t!ied,  strongly  veined,  the 
terminal  leaflet  not  larger;  raceme  loo-ie;  jiedicels  slender.  \\'  long,  equaling  the  Ali- 
form angular  ovary;  calyx-tube  1-li"  long,  imich  shorter  than  the  segments;  petals 
yellow,  4"  long,— Near  fE.  scirpoith-s.  Xutt.,  but  none  of  the  f^n•nl^  of  that  variable  spe- 
cies shew  any  approach  to  this  in  the  regular  pinnation  and  peculiar  herratiou  of  the 
leaves.    Northern  Arizona  (Mrs.  E.  P.  Thompson).    In  dry  places;  March. 

Pktalowx  nitidis.  Leaves  ovate,  i-l'  long,  acute,  eoarsely  toothed,  shortly 
petioled,  vitreou-^  auil  shining,  not  greatly  rediu'cd  on  the  branche^;  flowers  in  con- 
tracted cymoso  i)anicles;  otherwise  like  /*.  y/iwW>^;ri.— Southern  Nevada  (Wheeler). 

CvMoiTEUtJ.s  I'l'uriiiEi  s.— Suba<*aulescent,  glabrous;  leaves  2-3-pinnatc,  brondlr 
triangular  in  outline,  '2-4'  long  inehiding  the  petiole,  the  broad  segments  coarsely  mu- 
cronate-dentate;  pedunrlo  .«^tout,  exceeding  the  leaves;  umbel  unequally  y-12-raycd, 
naked  or  with  a  single  involucuil  bract;  involucels  unilateral,  of  several  lanceolate 
segment"*  united  near  the  base,  nearly  equalingthe  flowers:  sepals  ovate, acute;  i>etalrt 
yellowish-purple;  fruit  4"  lung,  nearly  as  broad,  with  wide  membranous  wings,  tho 
pedicels  as  long  or  longer;  seed  concave,  3  costate,  one  or  all  of  the  corrciponding 
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wing:9  developiog;  vittse  4-5  in  the  intervals,  8  upon  the  commissure— Whole  plant 
purplish;  near  C.  terebinthinus.  Nutt.  New  Mexico  (Palmer,  186H).  Northern  Arizona 
(Mrs.  E.  P.  Thompson).    In  damp,  shaded  8oil;  March. 

PBUOEOAVirai  Nbwberuyi.— Acaulescenl  or  nearly  so,  glabrous  or  somewhat  viscid- 
pabcscent;  leaves  ovate  or  oblung  inuntline,  l-*i'  long,  shorter  than  the  petiolei<,  pin- 
nately  3-foliate;  npper  leaflet  3-lobed,  the  lower  2-k>bed  and  sessile,  lobes  sparingly 
mci(»ed;  peduncle  exceeding  the  leaves;  umbel  naked,  unequally  4 -8- rayed;  Involu- 
ceU  foiiaceous  and  unilateral,  the  4-8  very  unequal  segments  oblong,  acute  or  obtuse, 
mostly  exceedmg  the  flowers;  calyx-teeth  ovate  to  linear-lanceolate,  acute;  petals  yel- 
low; disk  broad;  fi'uit  glabrous,  ovale,  exceeding  tlie  nliort  pedicels. —  Remarkable  for 
its.coDspicnons  foliaceous  involuc^elr^.  Fruit  immature,  but  Hufllciently  grown  to  show 
its  chanioter.  New  Mexico  (Dr.  Newberry,  on  the  Mexican  Houndary  Survey);  North- 
ern Arizona,  on  8tony  soil  (Mrs.  E.  P.  Thompt^on).    April. 

Angelica  Wucelkri.— Tall  and  stout,  rougldy  puberulent;  leaves  bitemate;  leaf- 
lets ovatc-oblong,  2-3'  long,  acute,  incisely  scrrale,  the  teeth  broa<l  and  mucronulate, 
middle  Ictiflet  petiolulate;  involuci'e  and  involucels  none;  rays  numerous,  unequal, 
becoming 2 -5' long;  pedicels  and  ovary  his])id;  petals  ap]>arent]y  white;  fiiiit  broad- 
ellipticiU,  3"  long,  subpubescent.  the  dorsal  wings  thick,  narrower  than  the  lateral 
ones. —  Utah  (Wheeler). 

Gakrya  flavescexs.    {Garrya  ?,  Watson,  King^s  liep.  6.  421).— Pubescence 

silky,  appressed;  leaves  elliptic-oblong.  1  -2\'  long,  acute  at  each  end,  entire,  glabrate 
above,  margin  revolute;  petioles  3-(t"  lung;  anients  pimdulous;  bracts  6-10  pairs, 
broad-ovate,  connate,  foliaceous,  acute  or  the  lower  acuminate:  sterile  aments  1-2' 
long,  loose,  the  flowers  (1-3  together)  on  pedicels  etju^ding  or  exceeding  the  bracts; 
fertile  aments  1'  16ng,  dense,  with  solitary  flowers  and  densely  i)ube6cent  ft*uit.— Fre- 
quent from  Southern  Nevada  and  Utah  to  Arizona  and  New  Mexico;  growing  5-8* 
high,  and  flowering  in  March. 

Brickellia  (Clavkjeha)  LONC.iKouA.  —  Slightly   scabrous,    very   slender,  with 
spreading  branchei*;  leaves  i-'*'  long,  linear,  acuminate, entire  or  obscurely  sinuate- 
toothed,  flat  with  scabrous  marginti,  .3-nerved,  punctulate;   flowers  on  short  slender 
pedicels,  axillary  and  in  small  terminal  clusters;   involucre  glabrous,  2"  long,  the 
spreading  scales  acutinh,  or  the  linear  inner  ones  obtuse  or  tiuncate;  acheuium  10- 
striate,  slighlly  and  minutely  hairy  on  tlie  angles,  nearly  1"  long,  the  soft  minutely 
barbulate  pappus  but  little  longer.— Southern  Nevada  (Wheeler);   Northern  Arizona 
(Mrs.  E.  P.  Thompson).    In  a  damp  canon  ;  Aiiril. 

Hapuopapits  CKKVisus.— Low,  C  higli,  sufl'ruticose,  resinous-scabrous,  the  short 
tierbaceous  stems  leafy  to  the  lop;  leaves  oblong-lanceolate,  4-c"  long,  shortly  cuspi- 
date, attenuate  to  tlie  base,  entire,  subscabrous,  3-nervcd;  head«<  3-t"  long,  in  3-5-flow- 
ered  terminal  corymbs;  outer  scales  linear,  acuminate,  with  setaceous  s])reading  tips, 
"^he  inner  ehartaceous,  acutlsli,  with  scarious  lacerated  margins,  erect,  nearly  equaling 
the  pappus;  rays  few,  narrow  and  short;  style  exserted;  achenia  linear,  pubescent.— 
Nearest  to  //.  sttffruticosus.  Gray.    Antelope  Canon,  Utah  (Wheeler). 

LiAPUAMiA  MEGALOCEPii ALA.— Scabrous-pubescent;  stems  difl'usely  branched,  1* 
l3i^h;  branches  simple;  leaves  alternate,  broadly  ovate,  2-3"  long,  smaller  upon  the 
IjrRnche-i,  entire,  very  shortly  i)etioled;  heads  large,  2-3"  in  diameter,  terminal  and 
c»olitary,  discoid,  many-fluwered ;  achenia  compressed,  hispid;  pappus  none. —  With 
xiearly  tiie  habit  of  L.  Stansbnrii,  Torr.    Nevada  (Wheeler). 

VioriERA  RETICULATA. — Whitc-tomentose ;  stems  herbaceous;  leaves  subopposite, 
coriaceous  and  rigid,  broad-ovate,  1-2'  long,  cordate  at  base,  acute,  entire,  shortly 
petioled,  strongly  reticulated  beneath;  bracts  small,  lanceolate;  heads  4-5  together  in 
short  close  corymbs;  involucral  scales  imbricated  in  3-4  series,  lanceolate,  thick,  ap- 
pressed or  with  spreading  tips;  rays  entire;  receptacle  shortly  conical;  chaflT  acutish; 
Jichenia  silky,  the  pappus-uwns  subulate  at  base,  the  scales  lacerate. — Telescope  Moun- 
tain, Southeastern  Cahfornia  (Wheeler). 

Chjstadelpiia  ♦  Wheklehi,  Gray  MS.— Stems  numerous,  1*  high,  flexuous;  leaves 


♦Ch.«tadelpiia,  Gray  MS.  (New  (Jeniis  of  Cirhorarfa).  Heads  about  6-flowered.  Fnvo- 
Inere  cylindrical,  of  5  linear  l-nervtfd  scales  in  a  tihigh*  row  and  several  small  imbricated  seal,  s 
at  base.  Keeeptacle  naked.  Ltgiiles  ahorl.  Achenia  linear,  glabrous,  A-angled,  suniewlial 
atriate  between  the  prominent  angles,  slighlly  thickened  upward.    Pappus  of  a  single  row  of 
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lincar-lanceolAte,  1-2'  long,  ocntc.  entire,  rather  rigid;  flowcri*  apparently  rose-color; 
involucre  0"  long,  8horter  than  the  brownish  imppu!*;  achenia  3-4"  long.— With  tlM 
habit  of  LyffOilesmiaJuncea.    Southern  Nevada  (Wheeler). 

GiLiA  ^Navaruetia)  DUiiiLiH,— Slender,  1  --J'  high,  leafy  above:  pubescence  minnta 
or  hirsute;  leaves  alternate.  1-1'  long,  oblong,  attenuate  into  a  short  petiole,  entire, 
or  some  of  them  broader  and  3-lobod;  brnctn  entire,  n>Herabling  the  leaven,  twice 
longer  than  the  calyx;  flowers  nearly  sen^tilu;  c»lyx-teeth  ovate-triangular,  shorter 
than  the  tube;  corolla  Ainncl-form,  H'.'  long,  with  elongated  tube  and  deeply  lobed  limb, 
Iight-]>ur]de ;  the  stamens  upon  the  throat.  exnertcHl:  cnpnule  1"  long,  the  cells  1* 
seeded ;  seeds  without  mucilage  or  spiracles.— I'tah  (Wheeler).  Without  the  pionatifld 
pungent  lobing  of  the  leaves  and  bracts  which  is  usual  in  the  section. 

CoNVOLViTLirs  TX>N<iii>KH— GiiibrouM,  giHucou-t,  twining;  leaves  linear,  1'  long  or 
less,  entire  or  auricled  at  bane,  pelioled ;  pe<luncle.s  elongated,  i-iV  long,  mostly  strict. 
2  - 3-bractcd,  usually  l-fli>wcred;  bructs  linear;  calyxdobes  rounded,  obtuse  or  emar^ 
glnate;  corolla  fbnnel  form,  ly  long,  yellowish.—  Southern  Nevada  (Wheeler). 

Fraxixum  roKlACRA.— Leaflets  a-T),  corinceous,  obovate  or  oblong,  1-2*  long.tmn- 
cate  or  rounded  at  the  apex  or  acutir«h,  attenuate  or  al>ruptly  contracted  at  base,  spar- 
ingly toothed,  mostly  rather  long-petiolulate.  glabrou.t,  or  with  the  petioles  pubescent 
when  young;  fruit  1'  long,  terete  at  bane,  widening  into  an  o1>long  obtuse  wing;  calys 
persiHtent.— Ac<h  Meadows,  Nevada  (Wtieeler),  and  DeviPs  l{un  Canon,  Arizona  (Dig- 
elow),  on  the  Mexican  Boundary  Survey. 

OxYiiAi'iius  OLAUEK.— <jlabrous;  panicle  large  and  open;  bract-leaves  oblong,  ses- 
sile; flowers  solitary,  on  slender  pediceN  2-  3"  long,  becoming  deflexed:  involucre  1- 
flowcreit;  calyx  hhorter  than  tlic  involucre;  fruit  glabroui*,  oblong,  strongly  tubercu- 
late  between  the  prominent  ribn. —  I^ower  leaver  not  collected  but  the  species  is  other- 
wise strongly  marked;  fTuit  much  as  in  O.  gUibrkfolins.  Kanab,  Utah  (Mrs.  E.  P. 
Thompson).    In  dry  soil;  October. 

Akronia  villx>sa.— Pubescence  more  or  le^s  densely  villous,  subglandular,  spread- 
ing; stems  weak  and  slender;  leaves  \-\'  long,  oblong  or  ovate,  obtuse  or  acntish.  atten- 
uate into  a  slender  petiole;  heads  fi-IO-flowered;  involucral  scales  narrowly  lanceolate, 
lonsr-acuminate,  3-4"  bmg;  flowers  pink,  the  lobes  obcordate  with  a  deep  sinus;  fHiit 
with  a  Ann  body,  strongly  rcticulatc-i>ittcd,  the  S-.*)  brond  wings  consisting  of  a  simple 
lamina,  usually  truncate  ab<»ve. —  Nearc."»t  to  A.  umbdlata.    Arizona  (Wheeler). 

Eriogomm  Tiiomfhon.k.  (§  Cory  m/Hwa).— Branches  short,  .-ubwoody,  ascending, 
leafy,  bearing  a  long  naked  peduncle;  ntcm.  petioles  and  under  surface  of  the  leaves 
whitc-tomentoHC,  otherwise  glabrous;  leaves  broad-oblong,  W  long,  acute  at  each  end, 
long-petioled ;  Hcapc  1"  high,  rigid,  repeatedly  tric}iot<»mous  above,  and  tribracteate  at 
the  uotles;  Involucre  5-tootlied  and  strongly  .Vangled;  flowers  yellow,  naked,  the  seg- 
ments of  tlie  perigonium  nearly  equal.— Whole  plant  yellowish.  Sand-cliffs  near  Ka- 
nab, I'tah  (Mrt*.  E.  P.  Thomp^on).    September. 

QiEKCrs  UNDULATA.  Torr.— The  common  low  oak  of  the  Rocky  Mountains  and 
Wahsatch,  ranging  Mouthward  to  New  Mexico  and  Southern  I'tah.  An  examination  of 
considerable  material  shows  that  it  is  quite  variable  in  its  foliage  and  includes  several 
reputed  species  and  forms.  Tlie  typical  form  has  oblong  leaves  with  acute  or  acntish 
entire  divaricate  mostly  triangular  lobes,  the  slnufies  reaching  half-way  to  the  midrib. 
This  it*  also  Q.  FcndU'ri,  Liebm.  With  large  leaves  and  the  lobes  sometimes  coarsely 
notched  it  beconie.*>  Q.  GambeUii^  Nutt.,  and  Q.  Douf/losii,  var.  Xeo-Afericnna,  A.  DC. 
With  the  lol>es  more  obtuse  it  is  Q.  alba,  var.  ( ? )  Gunninoni,  Torr. ;  and  with  the  lobes 
less  divaricate  and  more  oblong,  frequently  not4'hed  at  the  apex,  and  the  rounded  or 
narrow  sinuses  reaching  often  nearly  to  the  niidiib,  it  is  the  more  prevalent  northern 
form,  Q.  obtnailitha,  var.  deprtssa,  Nutt.,  and  var.  CUihensis^  A.  DC.  The  extreme  states 
appear  quite  distinct,  but  intermediate  formn  abound  and  there  seems  to  be  nothing  in 
the  flowers  or  f^uit  to  distinguish  them. 

Salix  Nevadensih.— Aments  bhort.  6-8"  long,  appearing  with  the  leaves,  ascend- 
ing on  leafy  peduncleei;  scales  oblong,  obtuse,  glabrous,  or  subsilky  in  the  male 
aments,  light-colored;  stamens  3,  free;  capsules  glabrous  even  when  young,  on  pedi- 


barbulate  bristles,  those  at  the  angles  stout  and  rigid,  the  few  Intermediate  ones  shorter,  eap- 
illary  and  more  or  less  united  to  them.— A  smooth,  diffusely  branched,  herbaceous  percnnlalt 
with  alternate  leaves  and  solitary  terminal  flowers. 
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eels  4"  long;  style  none;  stigmas  short  and  thick;  leaves  lance-linear^  (-1'  long  on 
flowering  specimens,  acuminate,  entire,  silky-tomentose;  stipnles  very  minute.— A 
slender  shrub,  3-4*  high,  with  light-colored  bark  and  yellowish  foliage,  growing  in  dry 
sandy  soil.  It  differs  ft-om  S.  Hindtiana  in  its  more  rednccd  habit,  its  silvery  pubes- 
cence, narrower,  more  scariotis,  lighter-colored  and  glabrous  scales,  more  slender  and 
smoother  capsules,  and  thicker  and  shorter  stigmas.  At  the  base  of  the  Washoe  Mts., 
near  Carson  City  (1003  Watson),  and  In  Central  Nevada  (Wheeler). 

Calochortus  aureus.— Low,  4-G'  liigh,  with  a  single  linear  carinate  radical  leaf, 
3-4'  long;  scape  short,  1  -2-flowered,  the  single  pair  of  bracts  linear,  2'  long;  sepals 
greenish-yellow,  with  a  dark-purple  spot  near  the  base,  oblong-  or  ovate-lanceolate; 
petals  broadly  cuneate,  16"  long,  bright-yellow,  with  a  small  well-defined  circular 
densely  hairy  gland  near  the  base  and  a  lunate  purplish  spot  above  it;  young  capsule 
narrowly  oblong,  not  winged.— On  sand-cliffs,  Southern  Utah  (Mrs.  E.  P.  Thompson); 
Jane. 

Calochortus  flexuosus.  —  Branched  and  flexuous  above;  bracts  alternate, 
|-  IV  long,  linear-lanceolate,  carinate,  rather  rigid ;  sepals  oblong-lanceolate,  greenish 
with  a  deep-purple  and  orange  spot  at  base;  petals  broadly  cuneate,  12- 15"  long,  pur- 
plish, with  a  deep-purple  claw  and  an  ill-defined  circular  orange  or  purple  gland 
above,  the  glandular  hairs  extending  laterally  to  the  margin ;  capsule  triangular,  nar- 
rowly oblong.- Southern  Utah  and  Northern  Arizona  (Mrs.  E.  P.Thompson);  April 
and  May.    The  bulbs,  as  of  other  species,  are  eateu  by  the  Indians. 

AXDROSTEPHIUM  BREViFLORUM.— Scapes  C'liigh;  umbels  4-7-flowered,  the  pedi- 
cels 6-15"  long;  perianth  violet,  0-7'  long,  the  nearly  erect  lanceolate  segments 
equaling  the  campanulate  tube;  corona  3"  long;  capsule  triangular-globose,  3"  in  di- 
ameter.—A  stouter  plant  than  A.  Holaceum.  with  much  smaller  flowers.  Southern 
Utah  and  Northern  Arizona  (Mrs.  E.  P.  Thompson) ;  April  and  May.   Bulbs  also  eaten. 


ON  THE  DATES  OF  PROFESSOR  COPE'S 
RECENT  PUBLICATIONS.* 

BY   PROF.  O.  C.  MARSH. 

During  the  past  year  Dr.  Leidy,  Prof.  Cope,  and  myself  have 
been  investigating  the  fossil  vertebrates  of  the  Eocene  of  Wyo- 
ming, and  our  material  has  not  unfreqiiently  included  the  same 
species.  Our  descriptions  have  usually  been  published  as  sep- 
arate papers,  issued  in  advance  of  the  journals  containing  them. 
To  prevent,  if  possible,  any  question  about  priority  of  publication 
I  agreed  with  each  of  these  authors  in  March,  1872,  that  we  should 
send  to  each  other,  on  the  day  of  publication,  any  papers  on  the 
above  subject  we  might  issue,  the  date  of  publication  to  be  either 
printed  or  written  on  each  pamphlet.  This  would  ordinarily  se- 
cure the  receipt  of  the  papers  on  the  following  day,  and  we  agreed 
to  accept  this  receipt,  so  far  as  we  were  individually  concerned,  as 


*  Commanicated  to  the  Philadelphia  Academy  of  Natural  Sciences,  April  8th.  1873. 
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publication.    This  agreement  Dr.  I-.eiily  lias  scrupulousl}'  obsen'ed, 
and  I  liave  myself  carefully  kept  it. 

Between  July  22d  and  October  Hth,  1872,  I  published  a  sericA 
of  fourteen  papers  on  vertebrate  fossils  from  the  West,  and  in  every 
instance  mailed  copies  to  Prof.  Cope  and  Dr.  Leidy  on  the  day  of 
publication,  and,  of  the  more  important  papers,  a  second  copy  b}- 
a  subsequent  mail,  as  we  had  also  agreed.  Believing,  with  moBt 
naturalists,  that  publication  of  a  paper  b}'  means  of  advance  cop- 
ies can  be  fairly  done  onl}'  by  making  these  copies  accessible  to 
those  working  in  the  same  department,  I  likewise  sent  copies  of 
each  of  my  papers,  on  the  da}'^  of  publication,  to  the  principal 
scientific  centres  in  this  country  which  are  especially  interested  in 
this  subject,  namely  :  Professor  Baird  of  the  Smithsonian  Institu- 
tion ;  the  Museum  of  Comparative  Zoology  in  Cambridge ;  the 
lioston  Societ}'  of  Natural  History ;  the  editors  of  the  American 
Naturalist ;  the  editors  of  the  American  Journal  of  Science ;  the 
Academy  of  Natural  Sciences  in  Philadelphia  and  the  American 
Philosophical  Society.  I  also  promptly  placed  these  pamphlets  on 
sale  at  the  Naturalists*  Agency  in  Salem,  and  sent  early  copies  to 
palaeontologists  in  Europe,  and  to  various  scientific  journals. 
That  these  papers  were  duly  received,  the  records  of  the  above 
societies,  and  the  reviews  and  notices  in  several  periodicals,  as 
well  as  letters  from  correspondents,  afford  ample  testimony.  The 
papers  subsequently  appeared  in  successive  numbers  of  the  Amer- 
ican Journal  of  Science,  from  August  to  November,  1 872.* 

During  this  period  of  over  three  months,  in  which  these  various 
papers  were  being  published,  I  received  nothing  of  the  kind  from 
Prof.  Cope.  An  intimation  from  a  friend  finally  led  me  to  think 
that  tliis  author  might,  perhaps,  have  published  something  which 
had  accidentally  failed  to  reach  me,  and,  as  it  was  important  to 
have  this  settled,  I  made  inquiries  at  each  of  the  above  points  in 
this  country  where  I  had  sent  my  papers,  and  soon  ascertained 
definitely,  that  no  publications  by  Prof.  Cope,  issued  subsequent 
to  July  1st,  1872,  had  been  received.  The  inquiry  was  diligently 
extended,  also,  among  American  naturalists,  especially  those  who 
would  be  most  likel}-  to  know  of  such  publications,  but  no  evi- 
dence of  a  single  copy  could  be  obtained.  This  was  the  case  up 
to  October  8th,  1872,  when  the  last  paper  of  my  series  was  pub- 
lished, and  I  started  for  the  West. 

*  Vol.  IV,  pp.  122,  202,  256,  298,  ^i.  323, 343,  344,  405  and  406. 
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About  a  month  after  this,  or  November  5th,  1872,  five  papers 
by  Prof.  Cope  were  received  at  New  Haven,  and,  on  the  11th  of 
that  month,  five  more,  which  were  all  forwarded  to  me  at  Che}'- 
enne,  Wy.  A  third  lot  reached  New  Haven,  December  4th,  1872, 
and  was  given  to  me  on  my  return  a  few  days  later.  In  these 
various  papers,  which  were  mostly  uncorrected  proofs,  several 
genera  and  species,  which  I  had  described  three  months  before,  are 
re-named  by  Prof.  Cope.  The  papers,  moreover,  bear  dates  from 
July  11th  to  October  12th,  1872,  and  thus  might  appear  to  antici- 
pate part  of  my  descriptions,  in  some  cases  only  by  a  single  day. 
These  papers  purport  to  have  been  read  before  the  American 
Philosophical  Society,  but  the  official  records  of  that  Society  show 
that  they  were  not  even  presented  until  long  after  the  dates 
claimed  for  them.  They  have  sindb  appeared  in  the  Proceedings 
of  that  Society,  Number  89*  (published  February  6th,  1873), 
more  than  three  months  after  my  last  paper  had  appeared  in  the 
American  Journal  of  Science. 

On  learning  of  the  distribution  of  these  papers  bj'  Prof.  Cope, 
I  renewed  my  inquiries  about  their  true  dates  of  publication,  and 
found  that  copies  were  first  received,  October  29th,  1872,  by  the 
Philadelphia  Academy  of  Natural  Sciences,  of  which  Prof.  Cope 
is  secretar}',  and  that  apparently  none  were  distributed  at  an 
earlier  date.  Wishing,  if  possible,  to  avoid  bringing  this  matter 
into  public  notice,  I  informed  Prof.  Cope,  personally,  that  I  could 
find  no  -evidence  of  any  copies  of  his  papers  being  distributed 
before  October  29th,  1872,  and  requested  him,  if  he  claimed  an 
earlier  publication,  to  inform  me  where  any  of  these  papers  had 
been  sent.  Fie  at  first  declined  to  do  this,  but  finally  mentioned 
five  addresses  in  this  country  and  Europe,  to  which  the  papers  in 
question  had  been  duly  forwarded,  during  his  absence,  by  the 
person  entrusted  with  their  distribution.  I  have  since  learned 
from  two  of  these  places  that  nothing  definite  is  known  of  these 
papers,  and  from  the  other  three  I  have  a  positive  assurance  that 
none  of  them  were  received. 

It  thus  becomes  evident  that  these  papers  by  Prof.  Cope  were 
not  published  at  the  time  claimed,  and  I  protest  against  the  dates 
they  bear  being  accepted  as  authentic.  Publication  of  scientific 
results  means  snaking  them  known^  especially  to  those  interested, 
and  cannot  be  claimed  where  these  results  are  so  carefbliy  withheld 

*yol.  Xllj  pp.  460,  466,  469,  Hi,  478,  481,  483  487,  542, 564  and  MO. 
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that  no  record  of  them  can  be  found  by  diligent  inquiry.  The  few 
species  at  stake  in  the  present  case  are  comparatively  of  little 
consequence,  but  the  principle  involved  is  all  important,  and  if 
disregarded,  scientific  nomenclature  will  become  worthless,  and 
honest  research  lose  its  just  reward. 


TINOCERAS  AND  ITS  ALLIES. 

BY   PROFESSOR   O.  C.  MARSH. 
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Since  the  article  on  page  ^17  of  the  April  Naturalist  was 
printed,  another  pamphlet  by  Prof.  Cope  on  the  same  subject  has 
been  received  (March  20th).  In  this  paper,  which  is  dated  March 
14th,  1873,  and  illustrated  bj'  four  plates.  Prof.  Cope  has  at  last 
adopted  nearly  all  my  views  as  to  the  characters  and  affinities  of 
the  Dinocerata^  as  well  as  most  of  my  corrections  of  his  errors, 
although  without  giving  credit  in  either  case.  Unfortunately,  he 
still  misinterprets  the  structure  of  this  group  on  several  points, 
and  most  of  his  dates  are  incorrect  as  before.  On  nearly  every 
page  of  the  paper,  moreover,  new  errors  may  be  detected,  a  few 
only  of  which  can  be  corrected  here,  for  want  of  space. 

1st.  Prof.  Cope  is  wrong  in  assigning  only  three  sacfal  verte- 
brae  to  the  Dinocerata^  as  Dinoceras^  the  type  of  the  group,  cer- 
tainly has  four,  and  the  other  genera  probably  as  many.  2d.  The 
neck  in  Tinoceras  grandis  Marsh  (or  ?  Tinocera^  cormitus)  was 
much  more  than  a  foot  in  length,  ratlier  than  less,  as  the  cervicals 
in  the  Yale  Museum  clearly  prove.  3(1.  Prof.  Cope  is  entirely  in 
error  in  saying  that  the  muzzle  in  this  species  could  not  reach  the 
ground  by  several  feet ;  the  animal  really  having  no  use  for  the 
long  proboscis  which  Prof.  Cope  persists  in  putting  on  him.  4th. 
The  specimen  described  as  Eobasileus  cornutus  was  fully  adult,  as 
the  teeth  show,  and  the  differences  between  it  and  the  t3'pe  of  2Y- 
noceras  grandis  may  be  due  to  age.  5th.  The  nasal  bones  in  this 
genus  do  not  form  the  inner  half  of  the  middle  horn-cores,  but 
only  a  small  portion  of  the  base,  the  cores  being  essentially  on 
the  maxillaries.  6th.  The  anterior  extension  of  the  malar  bone 
is  not  in  Dinoceras  much  less  than  in  Perissodactyls.     7th.   The 
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tusks  figured  in  plate  I  of  Prof.  Cope's  paper  are  not  in  their  true 
position,  and  in  plate  II  the  left  tusk  is  placed  on  the  right  side, 
thus  entirely  reversing  its  characters.  8th.  The  name  Loxolopho- 
don  was  not  applied  to  the  genus  Thioceras,  Aug.  19th,  1872,  but 
long  afterward,  and  then  altered  to  LefcdopJiodon,  with  specific 
names  all  different  from  those  now  claimed.  A  good  example  of 
the  inaccurac}'  which  seems  inseparable  from  Prof.  Cope's  work  is 
seen  in  the  explanation  of  the  plates  of  Ibis  paper,  where  two  seri- 
ous mistakes  occur  in  the  first  line. 

Prof.  Cope  concludes  with  some  remarks  about  nomenclature, 
evidently  aiming  to  save,  if  possible,  some  of  his  names  which  are 
anticipated  by  mine.  His  views  as  to  what  constitutes  publication 
are  absurd,  and  would  not  be  accepted  by  any  scientific  authority. 
His  precepts  about  describing  genera  may  be  fitly  compared  with 
his  practice,  without  going  beyond  the  Dinocerata.  The  name 
LoxolopJiodon  Cope  was  first  given,  without  description,  to  a  genus 
which  Prof.  Cope  now  rejects,  and  when  again  applied,  contrary 
to  usage,  to  the  genus  Tinoceras,  all  the  generic  characters  men- 
tioned existed  only  in  that  author's  imagination. 

In  a  late  number  of  '^Nature"  (February  27th,  Vol.  VII,  p. 
335),  there  is  a  report,  written  by  Prof.  Cope,  of  various  meetings 
of  the  American  Philosophical  Society.  This  report,  which  was 
unauthorized  by  the  society,  contains  several  important  misstate- 
ments. Under  the  meeting  of  August  16th,  1872,  it  is  stated  that 
"A  communication  from  Prof.  Cope  was  read  on  his  discovery  of 
^  Proboscidia  in  the  Wyoming  Eocene,'  *  *  *  a  new  genus,  Eoba- 
sileus^  was  described."  The  official  records  of  this  society  show 
that  no  paper  with  this  title,  or  on  this  subject  was  read  at  this 
meeting,  and  none  was  even  presented  until  more  than  a  month 
later,  or  September  20th.  This  misstatement  is  a  serious  one, 
since  it  is  likely  to  mislead  European  naturalists  as  to  the  paper 
thus  antedated.  The  description  of  ^''  Eobasileus"  as  quoted  in 
this  report  is  quite  difierent  from  that  given  in  the  paper  when 
read,  or  as  since  published  (February  Gth,  1873),  in  the  Proceed- 
ings of  the  Society,  Vol.  XII,  p.  485.  This  makes  at  least  the 
sixth  time  this  genus  has  been  antedated,  and  its  supposed  charac- 
ters changed  by  Prof.  Cope  within  as  many  months. 

A  circular  has  lately  been  issued  by  Prof.  Cope  requesting  sig- 
natures from  those  who  received  his  papers,  the  dates  of  which  I 
have  questioned.     This  circular  quotes  from  my  note  on  page  151, 
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but  the  quotation  is  incorrect,  and  conveys  a  very  different  mean- 
ing from  the  original.  A  signature  to  this  circular  can  have  no 
weight  in  the  present  discussion,  as  the  document  is  so  wonlcd 
that  it  calls  for  no  definite  information  whatever  in  regard  to  the 
real  date  of  publication  of  an}'  one  of  the  doubtful  papers.  In 
this  respect,  and  in  its  inaccuracy,  the  circular  resembles  perfectly 
Prof.  Cope's  other  publications  which  I  have  recentl}'  criticised. 


BEVIEWS  AUTD  BOOK  NOTICES. 

A  Text-rook  of  North  American  Ornithology.  —  Suitable 
manuals  of  zoology,  treating  of  single  classes  of  animals,  have 
hitherto  been  desiderata  in  our  zoological  literature.  The  subject 
of  the  present  brief  notice  —  Dr.  Elliott  Coues*  '*Key  to  North 
American  Birds"*  —  is  a  work  unique  in  its  conception,  and  the 
first  of  a  kind  one  may  w^ell  hope  to  see  soon  supplied  for  each 
class  of  our  native  animals,  and  especially  for  the  several  classes 
of  the  vertebrates.  In  these  classes  the  number  of  species  is  small 
in  comparison  with  the  number  of  species  of  insects  and  of  plants, 
and  can  be  readily  comprised  in  a  volume  of  convenient  size' for  a 
hand-book.  Gray's  admirable  series  of  botanical  text-books  ftir- 
nish  guides  to  our  flora  that  render  accessible  to  the  ordinary'  stu- 
dent and  amateur  a  general  knowledge  of  our  plants,  but  until  now 
we  have  had  no  similar  handbook  for  any  department  of  zoology. 

The  character  of  Dr.  Coucs'  work,  so  far  as  fidelity  of  treatment 
and  scientific  accuracy  are  concerned,  is  suflflciently  endorsed  by 
the  high  character  of  his  various  special  memoirs  and  monographs, 
and  his  high  standing  as  an  original  investigator.  The  value  of 
his  '*Key"  as  a  text-book  of  American  ornithology  may  be  re- 
garded as  two-fold  ;  first,  its  clear  exposition  of  the  latest  and  most 
generally  approved  views  of  the  subject  treated,  and,  secondly,  its 
scope  and  the  arrangement  of  the  subject  matter  itself.  A  general 
"Introduction  "  treats  of  the  leading  principles  of  ornithology,  and 
describes  in  detail,  aided   by  suitable  illustrations,  the   external 

*Key  to  North  American  Birds,  containing  a  concise  account  of  every  species  of 
Living  and  Fof^sil  Bird  at  present  known  fW)m  the  Continent  north  of  the  Mexican  and 
United  States  Boundary.  Illustrated  by  G  Steel  riates  and  upwards  of  250  Woodcuts. 
By  Elliott  Coues,  Assist.  Surg.  U.S.  Army.  Salem:  Naturalists*  Agency ;  New  York, 
Dodd  ft  Mead;  Boston,  Estes  A  Lauriat,  1873. 
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porta  and  organs  of  the  bird,  with  full  explanations  of  the  techni- 
cal terms  used  in  descriptive  ornithology.  This  is  followed  by  a 
"  Key  "  or  artificial  analysis  of  the  genera  of  North  American 
birds,  similar  in  plan  to  the  artificial  analytical  tables  employed  in 
botanical  manuals  as  a  guide  to  the  faniilics  of  plants.  The  student 
being  fitted  to  intelligently  use  the  ''Key,"  by  a  careful  study  of  the 
"Introduction"  which  precedes  it,  the  "Key"  enables  him  without 
previous  special  acquaintance  with  the  subject,  to  find  the  nayie  of 
any  species  of  bird  occurring  in  North  America,  north  of  Mexico, 
he  may  chance  to  have.  In  the  "Synopsis"  which  follows  the 
"Key,"  and  which  forms  the  chief  bulk  of  the  volume,  are  given 
concise,  admirably  clear  diagnoses  of  the  species  and  varieties  of 
our  birds,  with  indications  of  their  geographical  range.  The 
higher  groups  are  also  quite  fully  and  satisfactorily  characterized, 
including  the  exotic  as  well  as  the  indigenous  forms  ;  and  the  clas- 
sification adopted  is  probably  the  one  most  generally  approved  by 
leading  ornithologists.  The  diagnoses  are  illustrated  by  upwards 
of  two  hundred  figures  of  such  parts  as  are  most  useful  in  classi- 
fication. Following  the  general  synopsis  of  the  living  forms,  is  a 
concise  account  of  the  fossil  species,  twenty -nine  in  number,  which 
has  the  great  merit  not  only  of  being  the  work  of  the  highest  au- 
thority on  the  subject,  but  of  being  the  first  and  only  general  expo- 
sition of  this  department  of  American  ornitholog)'. 

While,  perhaps,  not  above  criticism  in  respect  to  occasional 
minor  details,  it  is  a  work  not  only  especially  designed  for  stu- 
dents and  amateur  ornithologists,  but  one  well  calculated  to  meet 
the  end  in  view,  and  as  such  entitles  the  author  to  the  gratitude  of 
all  beginners  and  even  somewhat  advanced  students  of  American 
ornithology. — J.  A.  A. 

BOTANY. 

A  Blue  Anagallis. —  Dr.  (^ray  recognizes  the  fact  that  Ayia- 
gcdlis  ai^ensiH  L.,  occurs  sometimes  not  only  with  purple  and  even 
white  flowers,  but  also  with  blue  ones.  Of  course  it  is  well  known 
to  restrict  itself,  usuall}^  to  a  rather  peculiar  red.  I  have  this  sea- 
son found  near  my  house  a  vigorous  plant  ])earing  flowers  of  most 
beautiful  and  decided  blue,  which  is  the  first  instance  within  my 
observation.  I  would  like  to  know  how  common  this  form  is,  and 
whether  it  is  not  a  singular  characteristic  that  one  species  should 
thus  exhibit  two  of  the  primarj^  colors,  as  I  remember  no  other 
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such  case  except  in  shrubs  induced  by  cultivation.  I  am  unable 
to  detect  in  the  plant  before  me  any  diflcrence  from  the  common 
form,  unless,  perhaps,  less  pointed  petals  and  somewhat  narrower 
leaves. —  C.  M.  Tracy,  Lynn^  Mass. 

FjPiqjex  rkpens. — This  plant  deserves  a  more  careful  examina- 
tion than  it  has  3'et  received.  The  in  frequency  of  the  occurrence  of 
fruit  has  been  explained  in  different  ways,  but  no  satisfactorj"  ex- 
plan|tion  has  yet  been  offered.  In  the  "  Botanical  Register,"  vol. 
3,  p.  201,  the  following  statement  occurs  :  — ''  Some  of  the  corollas 
are  frequently  found  to  be  sterile ;  nnd,  according  to  Michaux,  it 
would  appear  that  the  species  was  dirrcioiis,  the  flowers  being 
sometimes  barren  throughout  in  individual  plants."  Mr.  Meehan 
has  called  attention  to  i\ni  great  degree  of  variation  which  occurs 
in  many  of  our  native  wiUl  plants,  this  among  the  number,  and 
it  is  to  be  earnestly  hoped  that  our  botanists  will  commence  early 
to  make  more  critical  observations  respecting  variations  in  such 
cases.  A  series  of  carefully  conducted  experiments  in  regard  to 
the  cross  fertilization  of  P]piga»a  is  much  needed.  Owing  to  the 
great  facility  with  which  such  experiments  can  be  performed,  we 
are  confident  that  some  of  our  readers  will  take  the  matter  in 
hand. 

DiMORniic  Flowers  of  thk  Iri^cAc  Plant. —  Prof.  Balfour  of 
Edinburgh  has  given  to  the  Royal  Society  of  lOdinburgh,  a  ver}' 
interesting  account  of  dimorphism  in  the  flowers  of  Cephu'^lis 
Ipecac uanhn.  The  plants  in  the  Edinburgh  Botanical  (ianlen  were 
derived  from  two  sources  ;  in  one  case  the  flowers  have  long  sta- 
mens and  short  stylos.  In  the  other  case  there  is  <listinct  dimor- 
phism. Some  of  the  flowers  have  long  stamens  and  a  short  style  ; 
otiiers  short  stamens  and  a  long  stvle.  Successful  fertilization  has 
followed  the  application  of  the  pollen  from  one  form  to  the  stig- 
mas of  the  other  form.  It  will  be  remembered  that  this  plant 
belongs  to  the  order  Jlnbiacea.'.  This  order  gives  us  one  of  the 
very  best  common  instances  of  dimorphism,  Ilonstonia  citrulea^ 
clearly  described    in  Dr.  Gray's  ^'IIow  Plants  Behave." 

loDiNK  IN'  TUE  DETERMINATION  OF  FuNGi. —  Somc  of  our  rcadcrs 
are  acquainted  with  the  use  of  chemical  re-agents  made  by  NyLan- 
der  in  the  study  of  lichens.  This  application  has  led  to  the  idea 
that  a  similar  use  of  chemical  tests  may  be  adopted  in  the  deter- 
mination of  fungi.     In  the  Feb.  (1873)  number  of  the  '*  Journal 
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of  Botany,"  Mr.  Phillips  gives  some  facts  respecting  the  employ- 
ment of  tincture  of  iodine  for  this  purpose.  The  re-agent  used  is 
the  common  tincture  of  iodine,  diluted  to  one-half  with  alcohol. 

A  drop  of  this  is  placed  on  a  glass  slide  with  a  thin  section  of 
the  hymenium  and  subjected  to  a  slight  pressure,  under  a  mag- 
nifying power  of  300-400  diameters.  Tlie  blue-purple  or  purple- 
black  color  which  appears  in  the  investigation  of  some  Pezizas^ 
appears  to  be  si>ecifically  characteristic.  Thus  Peziza  melcUoma 
A.  S.,  no  reaction.  P,  hadia  P.,  summits  of  asci  pale  blue.  P. 
repanda  Wahl.,  apices  of  asci  blue.  P.  trechispora  B.  and  Br., 
tips  of  paraphyses  deep  purple-blue.  P.  vitellina  Pers.,  tips  of 
paraphyses  deep  purple-black. 

It  may  be  worthy  of  note  that  owing  to  the  blue  color  obtained 
in  1858,  by  Mr.  F.  Curry,  in  the  examination  of  a  species  of  Jhiber^ 
the  name  Amylocarpus  was  given  as  a  generic  appellation. 

A  NEW  Fly-trap. —  Professor  A.  Braun,  in  a  communication  to 
a  Botanical  Society,  has  briefly  described  a  new  form  of  vegetable 
lly-trap.  (Botan.  Zeitung,  Sept.  20,  1872).  The  plant  referred 
to  is  an  East  Indian  Papilionacea,  Desmodium  triquetnim  DC. 

The  simple  leaf  with  a  margined  petiole  feels  rough  to  the  touch, 
and  remains  hanging  lightly  to  the  finger  which  has  touched  it. 
Little  flies,  which  alight  on  the  leaf,  are  held  by  an  invisible 
power  and  die  after  inetfectual  struggles  to  free  themselves  from  it. 
One  can  often  see  six  or  eight  flies  fastened  in  this  way  to  the 
up|>er  surface  of  the  blade  ;  less  often,  and  more  widely  scattered, 
on  the  underside.  Tlie  hairs  which  act  thus  are  distributed  over 
the  whole  surface  and  appear  to  the  naked  eye  as  scarcely  notice- 
able white  points:  they  are  not  over  O'08-O-IO  millimetres  long, 
and  0*01  niillimotres  thick,  and  consist  of  two  cells.  The  under 
cell  is  one-fourth  of  the  whole  length.  The  nj)per  cell  is  pointed 
like  a  fish-hook  with  a  sharp  barb.  These  acute  angles,  invisible 
without  a  lens,  are  what  fasten  the  insect  down. 

Beside  the  angled  hairs  there  are  others  on  the  leaf.  They  are 
found  especially  on  the  nerves,  and  have  a  much  more  appreciable 
length  and  thickness  (0*50  and  0-01  millimetres),  they  are  unicel- 
lular, blunt,  and  on  the  upper  surface  beset  with  little  projections. 

ZOOLOGY. 

A  FouR-LEGGED  RocK  Lark. —  On  November  23rd,  while  walk- 
ing on  the  seashore  in  the  vicinity  of  Plymouth,  I  saw  the  most 
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extraordinary  hisus  naturrv  in  the  shape  of  a  rock  lark  {Anthus  ye- 
trosns)  that  I  ever  saw  in  my  life.  It  had  four  legs  and  no  tall 
(at  least  where  the  tail  should  have  been),  but  that  appendage  was 
placed  just  above  the  left  eye,  and  sticking  out  behind  like  a  long 
depressed  crest,  — indeed  it  was  a  perfect  "  nightmare"  of  a  bird, 
Buch  a  one  as  you  might  dream  about  —  the  extra  legs  were  dang- 
ling from  the  extremity  of  its  body.  It  was  feeding  on  a  heap  of 
decaj'ed  seaweed  on  the  shore.  Unfortunately,  I  had  no  gun  with 
me  or  I  could  have  shot  it  a  hundred  times  over,  but  as  I  had  a 
field  glass  with  me  I  could  examine  it  as  distinctly  as  though  I 
had  had  it  in  my  hand.  The  next  day  I  returned  to  the  spot  with 
my  gun  and  had  a  shot  at  it  at  once,  but  the  gun  '•  hanging  fire  "  I 
did  not  quite  kill  it,  and  some  chihlreu  running  to  the  spot  before 
I  could  load  again,  it  managed  to  flit  away  where  I  could  not 
see  it. 

A  "  lusus  "  is  not  so  wonderful  in  a  bird  just  hatched,  but 
seldom  lives  long,  whereas  this  was  a  lively  full-grown  rock  lark. — 
J.  Gatcombe,  Plymovtli^  England, 

Births  of  Animals  in  the  Centkal  Park  IVlRNAi^KRiE. — Puma 
{Feh's  concolor).  Two  cubs  were  born- August  24,  1872;  period  of 
gestation,  thirteen  weeks  ;  spotted  ;  born  blind,  eyes  open  on  the 
eighth  day ;  verv  playful.  The  puma  has  seldom  more  than  two 
at  a  birth. 

Leopard  {FeJis  loopdnhoi).  Two  cubs  were  born  October  28, 
1872;  period  of  gestation,  thirteen  weeks;  markings  similar  to 
that  of  the  mother;  born  blind,  eyes  opon  on  the  eighth  day. 

Spotted  llya?na  (IL/ana  crocuta).  Two  cubs  were  born,  one 
Januar}'  5,  1873,  the  other  twenty-four  hours  aftiT ;  covered  with  a 
soft  hair  half  an  inch  long,  of  a  uniformly  black  color,  no  indica- 
tion of  spots ;  born  with  eyes  open.  AVeight  of  cub,  oj  pounds, 
length  from  nose  to  tip  of  tail  22}  inches  ;  tail  slender  and  taper- 
ing;  height  at  shoulder  I)  inches;  canines  5-,  incisors  J  ;  conch  of 
ears  lying  flat  to  the  head  ;  bald  intiMually,  outside  covered  with 
hair.     Suppose<l  to  be  the  first  InaMia  bred  in  this  country. 

Camel  {Camples  ilroineddiin,-*).  One  ealf  was  born  .January  IG, 
1873  ;  period  of  gestation,  twelve  months,  in  this  case  twelve  and 
a  half  months.  About  three  hours  after  birth  the  calf  was  held 
up  to  suckle,  the  next  day  was  able  to  get  on  its  feet  and  nurse 
itself.  —  X.  A.  Conklin,  Direvtor  Cmtnd  Park  Menotjerie. 

Canaries  and  IIyai^intiis. — A  lad}-  visitor  remarked  that  one 
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of  our  canaries  had  a  bad  cold,  her  quick  ear  having  detected  a 
wheezing  sound  like  that  of  a  catarrh.  It  had  continued  already 
for  several  daj's.  Being  myself  very  unpleasantly  affected  by  the 
odor  of  some  flowers,  I  guessed  the  cause  to  be  the  contiguity 
of  the  hyacinths  growing  in  glasses,  and  now  filling  the  room 
with  perfume.  These  flowers,  which  were  close  to  the  cage  of 
the  sick  bird,  were  now  taken  from  the  room  and  the  bird  showed 
immediate  relief,  and  in  a  day  was  well. —  S.  Lockwood,  Feb- 
ruary 14. 

PnosPHORESCEN'CK.  —  IVofcssor  Panceri,  uf  the  University  of 
Naples,  has  just  published  a  memoir  on  this  highly  interesting 
subject,  in  the  fifth  volume  of  the  Atti  delht  Redle  xiccademia  delle 
Scienze  Jiskhe  e  matematiche^  1871,  under  the  title  "Gli  Organi 
luminosi  e  la  Luce  delle  Pennatule/*  It  consists  of  two  parts,  one 
anatomical,  the  other  physiological.  lie  notes  the  existence  of 
special  organs  which  have  the  power  and  apparently  the  function 
of  producing  phosphorescent  light,  and  finds  that  the  light  is  only 
emitted  by  the  polyps  and  the  zooids,  while  the  phosphorescent 
organs,  as  he  teriAs  them,  consist  of  eight  '"cordoni  luminosi," 
which' are  attached  to  the  outside  of  the  stomach  of  the  polyps 
and  zooids,  and  are  prolongeil  in  each  case  as  far  as  their  mouth- 
papillae.  These  threads  (eordoni)  are  principally  composed  of  a 
tissue  built  up  of  vesicles  or  cells  and  possessing  all  the  characters 
of  fat ;  albuminoid  cells  are  likewise  met  with  in  it.  This  fatty 
matter  generates  light,  not  only  by  the  direct*  excitation  of  the 
polyps  and  the  zooids  thems(*lves,  but  by  excitation  of  the  whole 
trunk  of  the  Pennatnla.  In  the  latter  case  the  author  has  made 
the  remarkable  discovery  that  the  progress  of  the  light  developed 
in  succession  over  the  several  parts  of  a  polyp  gave  a  striking 
indication  of  the  direction,  progress,  and  rapidity  of  the  excitation 
applied  to  the  Pennatula,  and  he  has  found  these  latter  calculable, 
a  fact  of  the  greatest  interest  to  physiologists.  Professor  Panceri 
further  states  that  the  phosi)horescent  substance  produces  light, 
after  its  removal  from  the  body  of  tlu?  polyp,  if  subjected  to 
mechanical  treatment  such  as  friction  and  compression,  or  the 
action  of  chemical  agents,  electricity  or  heat.  And  this  is  the 
case  when  the  substance  is  extracted,  not  only  from  the  living 
animal,  but  some  short  time  after  its  death.  The  author,  in  his 
earlier    investigations    of   the    phosphorescence  of   other    fatty 
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substiincos,  considered  the  plieuoinenoii  duo  to  their  slow  oxyda- 
tion.  lie  believes  this  holds  fjood  in  the  case  of  the  "conloni 
hiininosi"  of  the  Pennatula,  an<l  thinks  it  to  a  certain  amount  sub- 
ject to  the  voluntarv  powers  of  the  animal.  lie  found  Bimilar  plios- 
phorescent  substances  in  the  epithelium  of  Medusae,  and  in  Pholas 
he  saw  two  distinct  organs  inside  the  mantle  which  are  Airnished 
with  the  power  of  becominjj:  luminous.  Some  ChaHopteri,  Beroe 
and  Pyrosoma  were  likewise  examined,  and  a  great  similarity  no- 
ticed  in  all  these  cases  as  regards  the  constitution  of  the  phosplio- 
reseent  substance.  In  the  spectroscope  the  light  exhibits  one 
broad  band  like  that  given  by  monochromatic  light,  while,  as  is 
well  known  the  phosphorescent  light  of  Ldmjnfria  and  Lncfola  is 
polychromatic. —  The  ArnfJi'iny, 

The  (l.vMK  Birds  ok  the  Northwest. — The  game  birds  of  the 
northwest  seem  in  a  fair  way  to  be  thoroughly  looked  up.  We 
notice  a  circular  from  Dr.  ('ones,  published  by  coinnuind  of  General 
Terry,  of  the  Department  of  Dakota,  inviting  the  cooperation  of 
all  army  oflicers  serving  in  the  Department,  in  the  work  of  ascer- 
taining the  precise  geographical  distribution  6f  feathered  game, 
their  times  of  arrival  and  departure,  breeding  resorts,  habits,  etc. 
This  is  to  be  incorporated  in  a  report  on  the  '"Ornithology  of  the 
Northwest,"  to  be  pul)lishcd  by  the  Department  of  the  Interior, 
and  forming  one  of  the  series  issued  by  the  T.  S.  Geological  Sur- 
vev  of  the  Territories,  in  charge  of  Dr.  V.  V.  IIav<lcn.  The  under- 
signed  respectfulh'  solicits  the  cooperation  of  tho.se  of  his  brother 
officers  who  may  be  interested  in  a  certain  portion  of  his  work. 

With  their  friendh'  assistance,  he  hopes  to  largely  increase,  an<l 
render  more  precise,  our  i)res(*nt  knowledge  of  the  Game  Biixls 
inhabitinsr  the  region  drained  bv  the  Missouri  river  and  its  tribu- 
taries.     Under  this  head  are  included  : 

1.  Gronse  of  several  different  species:  the  sharp-tailed  grouse, 
or  '*  chicken  ;"  the  pinnated  grouse,  or  prairie-hen  ;  the  nifTed 
grouse,  or  "partridge;**  the  dusky  or  ''mountain"  grouse;  the 
ptarmigan,  or  ''  snow  "  grouse  ;  the  sage-cock,  cock-of-the-plains, 
and  the  quail. 

2.  Wadi'ivf  Bii'flu  of  various  kinds :  wood-cock,  snipe,  plover, 
curlew  and  allied  species. 

3.  Water  Fords  of  all  sorts  :  swans,  geese  and  ducks. 

He  desires  to  ascertain,  with  entire  precision,  the  geographical 
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distribution  of  the  resident  species,  the  times  of  arrival  and 
departure  of  the  migrants,  and  the  localities  to  which  the  summer 
visitants  resort  to  breed. 

It  is  hardly  necessary  to  add,  that  each  contribution  to  the  forth- 
coming report  would  be  accrediteil  to  its  proper  source.  In  order 
to  be  available  for  the  object  in  view,  maiuiscripts  should  be  re- 
ceived not  later  than  June  next. — Ad(lresi<  Dii.  E.  Coues,  U.  S.  A., 
Fort  Randall,  Dakota  Terntortf, 

GEOLOGY. 

On  the  Tusk  of  Loxolopiiodon  cornitus. —  Professor  Marsh 
asserts  that  I  have  reversed  the  positions  of  the  tusks  of  this  spe- 
cies, placing  that  of  the  loft  side  on  the  right,  etc.  This  statement 
is  not  true,  as  I  have  carefully  distinguished  the  sides  in  ni}'  de- 
scription (Short-footed  Ungulata,  etc.,  p.  10).  In  my  plate  2d  the 
inner  side  is  not  represented  as  the  outer,  as  the  inner  surfaces 
of  attrition  are  omitted,  and  the  external  represented.  Like  his 
other  charges  this  one  results  from  a  misapprehension.  Having 
seen  a  photograph  in  which,  for  the  assistance  of  the  artist,  the 
left  tusk  was  taken  on  the  right  side,  ho  at  once  concludes  that 
my  lithograph  represents  it  in  the  same  position. —  E.  D.  Cope. 


ANTHROPOLOGY. 

Existence  of  Man  in  the  Miocene. —  1  have  received  a  letter 
from  Mr. 'Edmund  Calvert,  in  which  he  informs  me  that  his 
brother,  Mr.  Frank  Calvert,  has  recently  discovered,  near  the 
Dardanelles,  what  he  regards  as  conclusive  evidence  of.  the  exist- 
ence of  man  during  the  Miocene  i)eriod.  Mr.  Calvert  had  previ- 
ouslv  sent  me'  some  drawinojs  of  bones  and  shells  from  the  strata 
in  question,  which  Mr.  Busk  and  Mr.  (iwyn  Jeffreys  were  good 
enough  to  examine  for  me.  lie  has  now  met  with  a  fragment  of  a 
bone,  probably  belonging  either  to  the  Dinolherium  or  a  Mastodon, 
on  the  convex  side  of  which  is  engraved  a  representation  of  a 
homed  quadruped,  "with  arched  neck,  lozenge-shaped  chest,  long 
body,  straight  fore  legs  and  broad  feet."  There  are  also,  he  says, 
traces  of  seven  or  eight  other  figures,  which,  however,  are  nearly 
obliterated.  He  informs  me  that  in  the  same  stratum  he  has  also 
found  a  flint  flake,  and  several  bones  broken  as  if  for  the  extrac- 
tion of  marrow. 
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This  discover}'  would  not  only  prove  the  existence  of  man  in 
Pliocene  times,  but  of  man  who  had  alread}'  made  some  progress* 
at  least,  in  art.  ^Ir.  Calvert  assures  me  that  he  feels  no  doubt 
whatever  as  to  the  ge(>lo<;ical  age  of  the  stratum  from  which  these 
specimens  were  obtained. 

Of  course  I  am  not  in  a  position  myself  to  express  any  opinion 
on  the  subject;  but  I  am  sure  that  the  statements  of  so  coni[>etent 
an  observer  as  ^fr.  Calvert  will  interest  your  readers. —  Siit  Jons 
Lt'BBOCK,  in  *'  Xutnre" 

MICEOSCOPY. 

Amphipleura  PELLi:cii>A  IX  DoTs.  —  A  ^Jq  objcctivc  was  made 
by  Tolles  to  my  order  and  finished  on  the  12th  of  March,  1873. 
The  angle  of  aperture  as  invoiced  by  Mr.  Stodder  is  1(55".  From 
my  measurements  I  think  the  objective  is  correctly  named  by  tlie 
maker.  At  the  extreme  open  point  it  is  a  good  ^V  dry.  The 
screw-collar  has  twelve  divisions  :  by  turning  it  eight  divisions  it 
is  adjusted  for  uncovered  wet,  and  four  divisions  remain  to  adjust 
for  cover  for  immeri>ion  work.  It  works  through  covering  glass  of 
about  J  Jo  ^^  ^^  i"*^'^* »  ^"^  it  is  l»ett^»r  to  use  thinner  glass,  or  mica, 
to  enable  the  observer  to  focus  throngli  specimens. 

With  lamplight  and  the  -^'„  the  resolution  of  Amphijtlmra  pel' 
liicida  is  better  than  1  have  before  Si»en.  Using  onlinary  daylight 
VibrioneSj  Bacteria,  etc.,  are  well  defined,  especially  when  a  Kelner 
eye-piece  is  used  as  a  condenser. 

With  sunliglit  and  the  nmnionin-sulitiiate  of  copper  cell,  .Sun* 
rella  gemma  yields  longitudinal  striie,  and,  as  the  direction  of  the 
light  is  changed,  rows  of  *'  hennsphorical  bosses*'  as  describetl  by 
Dr.  Woodward. 

With  the  same  illumination  specimens  oi^  Amphqyleura  peUucirla^ 
mounted  dry,  by  Norman,  were  resolved  and  counted  with  perfect 
ease  and  remarkable  plainness,  the  strijc  being  still  distinctly  visi- 
ble with  No.  3  eye-piece,  draw-tube  extended  six  inches  and  i)Owe 
upwards  of  10,000  times.     It  is  with  hesitation  that  I  remark  fu' 
ther  that  the  -^,-y  has  resolved  the  lines  of  Amphipleura  jyellucii 
into  rows  of  dots,  for  tlie  ''beaded"  structure  of  the  easier  te 
iSurirf'Ua  gem  ma /xs  i^iWl  doubted  l)y  some  experienced  niicn)SO 
ists.     But  tacts  are  stubborn  things,  and  the  facts  are  that  v 
Wenham's  parabola  as  an  illuminator  the  dots  are  seen,  and  ^ 
either  the  paraboloid  or  the  Amici  prism  longitudinal  lines  n 
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finer  than  the  transverse  ones  are  brought  out.  These  lines,  which 
I  consider  genuine,  count  not  far  from  1 20,000  to  the  inch.  With 
a  slight  change  of  the  adjustment  their  place  is  occupied  by  spuri- 
ous lines  counting  generally  about  00,000  to  the  inch.  The  longi- 
tudinal lines  can  only  be  seen  when  the  focus  is  best  adjusted  for 
the  transverse  striae.  When  the  transverse  lines  are  examined, 
they  ma^'  be  shown  smooth  and  shining,  similar  to  the  photograph 
by  Dr.  Woodward  in  the  Naturalist,  but  much  better.  If  the  mir- 
ror is  then  carefully  touched  a  sinuate  appearance  of  the  margins 
of  the  lines,  suggestive  of  beading,  is  seen.  This  appearance  can 
be  brought  out  readily.  And,  finally,  after  the  most  painstaking 
manipulation,  and  when  without  doubt  the  best  work  is  being  done, 
the  separated  dots  or  beads  appear. — G.  W.  Mokehouse. 

NOTES. 

On  the  21st  of  April  Mr.  Anderson  formally  presented  the 
island  of  Penekese,  together  with  a  fund  of  $50,000  for  the  endow- 
ment of  a  School  of  Natural  History.  The  board  of  trustees  of 
the  school  and  fund  is  in  part  the  same  as  that  governing  the 
Museum  of  Comparative  Zoology  at  Cambridge,  of  which  this 
school  is  to  be  the  educational  branch.  Plans  have  been  drawn 
for  two  two-story  buildings,  each  one  hundred  feet  long  and 
twenty-five  feet  wide.  The  lower  floors  are  intended  for  laborato- 
ries and  working  rooms.  The  second  story  will  contain  sleeping 
rooms,  and  rooms  for  the  preservation  of  specimens.  The  deed 
makes  Professor  Agassiz  president  of  the  board  of  trustees  and 
director  of  the  school,  with  the  sole  control  of  the  method  of  in- 
straction,  and  the  appointment  of  teachers.  The  school  will  be 
called  '*The  Anderson  School  of  Natural  History,"  and  will  be 
opened  early  in  July. 

From  want  of  space  we  have  been  unable  to  adequately  notice 
the  remarks  made  at  the  banquet  lately  given  in  New  York  to 
Professor  Tyndall  just  before  he  sailed  for  England.  Many  of  the 
leading  scientists  of  the  country,  with  those  eminent  in  all  pro- 
fessions in  New  York,  met  him  at  Delmonico's.  Perhaps  this  is  the 
first  occasion  of  the  sort  when  in  this  country  science  has,  through 
her  followers  and  through  those  engaged  in  quite  different  pursuits, 
received  due  consideration.  The  after  dinner  speeches,  with  one 
or  two  exceptions,  were  animated  with  the  true  spirit  of  devotion 
to  truth,  which  is  but  another  term  for  the  scientific  spirit. 
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Tlie  burden  of  Professor  Tyndairs  admirable  and  deliglitnil 
spoeeh  was  the  importance  of  protlucing  trained  original  investi- 
gators. He  had  alluded  to  this  before  in  his  sixth  and  concluding 
lecture,  where  he  says,  — 

'^When  analysed,  what  are  industrial  America  and  industrial 
England  ?  If  you  can  tolerate  freedom  of  speech  on  ray  part,  I 
will  answer  this  question  by  an  illustration.  Stri[)  a  strong  am, 
and  regard  the  knotted  muscles  when  the  hand  is  clinched  and  the 
arm  bent.  Is  this  exhibition  of  energy  the  work  of  the  muscles 
alone?  By  no  means.  The  muscle  is  the  channel  of  an  influence, 
without  whi(;h  it  would  be  as  powerless  as  a  lump  of  plastic  dough. 
It  is  the  delicate  unseen  nerve  that  unlocks  the  power  of  the  mus- 
cle. And  without  those  filaments  of  genius  which  have  been  shot 
like  nerves  through  the  body  of  society'  by  the  original  discoverers, 
industrial  America  and  industiial  England  would,  I  fear,  l>e  very 
much  in  the  condition  of  that  plastic  dough.  At  the  present  time 
Jhere  is  a  cry  in  England  for  technical  education,  and  it  is  the 
expression  of  a  true  national  want ;  but  there  is  no  outer3'  for 
original  investigation.  Still  with-mt  this,  as  surely  as  the  stream 
"dwindles  when  the  spring  dries,  so  surely  will  their  technical  e^lu- 
cation  lose  all  force  of  growth,  all  power  of  reproduction.  Onr 
gi*eat  investigators  have  given  us  sufficient  work  for  a  time  ;  but  if 
their  spirit  die  out,  we  shall  find  ourselves  eventually  in  the  con- 
dition of  those  Chinese  mentioned  by  De  Tocqueville,  who  having 
forgotten  the  scientific  origin  of  what  they  did,  were  at  length  com- 
pelled to  copy  without  variation  the  inventions  of  an  ancestry 
who,  wiser  than  themselves,  had  drawn  their  inspiration  direct 
from  Nature. 

To  keep  society  as  regards  science  in  healthy  play,  three  classes 
of  workers  are  necessary :  Firstly,  the  investiorator  of  natural 
truth,  whose  vocation  it  is  to  pursue  that  truth,  and  exten<l  the 
field  of  discovery  for  the  truth's  own  sake,  and  without  any  refer- 
euce  to  practical  ends.  Secondly,  the  teacher  of  natural  truth, 
whose  vocation  it  is  to  give  public  difiusion  to  the  knowledge 
already  won  by  the  discoverer.  Thirdly,  the  applier  of  natural 
truth,  whose  vocation  it  is  to  make  scientific  knowledge  available 
for  the  needs,  comforts  and  luxuries  of  life.  These  tliree  classes 
ought  to  coexist,  and  interact  upon  each  other.  Now,  the  popular 
notion  of  science,  both  in  this  country  and  in  England,  often 
relates,  not  to  science  strictly  so  called,  but  to  the  applications  of 
science.  Such  applications,  especially  on  this  continent,  are  so 
astounding — they  spread  themselves  so  largely  and  umbrageously 
before  the  public  eye — as  to  shut  out  from  view  those  workers  who  ^ 
are  engaged  in  the  profounder  business  of  discovery.'* 

After  quoting  De  Tocqueville  on  the  supposed  unfavorable  influ-  — 
ence  which  republicanism  has  on  the  advance  of  science,  Prof.  —  "1 
Tyndall  says : — 
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"  It  rests  with  you  to  prove  whether  these  things  are  necessa- 
rily so,  whether  the  highest  scientific  genius  cannot  finil  in  the 
midst  of  you  a  tranquil  home.  I  should  be  loth  to  gainsay  so  Iceen 
an  observer  and  so  profound  a  critical  writer,  but  since  my  arrival 
in  this  country,  I  have  been  unable  to  see  anythhig  in  the  consti- 
tution of  society  to  prevent  any  student  with  the  root  of  the  mat- 
ter in  him  from  bestowing  the  most  steadfast  devotion  to  pure 
science.  If  great  scientific  results  are  not  achieved  in  America, 
it  is  not  to  the  small  agitations  of  society  that  I  should  be  dis- 
posed to  ascribe  the  defect,  but  to  the  fact  that  men  among  you 
who  possess  the  genius  for  scientific  inquiry  are  laden  with  duties 
of  administration  or  tuition  so  heavy  as  to  be  utterly  incompati- 
ble with  the  continuous  or  tranquil  meditation  which  original  in- 
vestigation demands.  I  do  not  think  this  state  of  things  likely  to 
last.  I  have  seen  in  America  willingness  on  the  part  of  indi- 
'  yiduals  to  devote  their  fortunes  in  the  matter  of  educa}>ion  to  the 
service  of  the  commonwealth,  for  which  I  cannot  find  a  parallel 
elsewhere. 

This  willingness  of  private  men  to  devote  fortunes  to  public 
purposes  requires  but  wise  direction  to  enable  you  to  render  null 
and  void  the  prediction  of  De  Tocqueville.    Your  most  difficult 
problem  will  be  not  to  build  institutions,  but  to  make  men  ;  not  to 
form  the  body,  but  to  find  the  spiritual  embers  which  shall  kindle 
ivithin  that  body  a  living  soul.     You  have  scientific  genius  among 
you  ;  not  sown  broadcast,  believe  me,  but  still  scattered  here  and 
there.     Take  all  unnecessary  impediments  out  of  its  way.     You 
liave  asked  me  to  give  these  lectures,  and  I  cannot  turn  them  to 
"better  account  than  by  asking  you  in  turn  to  remember  that  the 
lecturer  is  usually  the  distributor  of  intellectual  wealth  amassed 
by  better  men.     It  is  not  as  lecturers,  but  as  discoverers,  that  you 
ought  to  employ  your  highest  men.     Keep  your  sympathetic  eye 
upon  the  originator  of  knowledge.     Give  him  the  freedom  neces- 
sary for  his  researches,  not  overloading  him  either  with  the  duties 
of  tuition  or  of  administration,  not  demanding  from  him  so  called 
practical  results  —  above  all  things,  avoiding  that  question  which 
ignorance  so  often  addresses  to  genius :  What  is  the  use  of  your 
work?    Let  him  make  truth  his  object,  however  impracticable  for 
the  time  being,  that  truth  maj'  appear.      If  you  cast  your  bread 
thus  upon  the  waters,  then  be  assured  it  will  return  to  you,  though 
it  may  be  after  many  days." 

Agaiu  he  enforces  this  idea  in  a  practical  way  in  his  dinner 
speech :  — 

'*  To  no  other  country  is  the  cultivation  of  science  in  its  highest 
forms  of  more  importance  than  to  yours.  In  no  other  country 
would  it  exert  a  more  benign  and  elevating  influence.  What,  then, 
is  to  be  done  toward  so  desirable  a  consummation  ?  Here  L  think 
you  must  take  counsel  of  your  leading  scientific  men,  and  they  are 
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not  unlikely  to  recommend  something  of  this  kind.  I  think, 
regards  pliysical  science,  they  are  likely  to  assure  you  that  it  is  not 
what  I  ma}'  call  the  statical  element  of  buildings  that  you  require 
80  much  as  the  d^'uamical  element  of  brains.  Making  use  as  far 
as  possible  of  existing  institutions,  let  chairs  be  founded,  suf- 
ficiently but  not  luxuriously  endowed,  wliich  shall  have  originf^l  re- 
search for  their  main  object  and  ambition. '  Witli  such  vital  centres 
among  you,  all  your  establishments  of  education  would  feel  their 
influence  ;  without  such  centres  even  3'our  priniary  instruction  will 
never  flourish  as  it  ought.  I  would  not,  as  a  general  rule,  wholly 
sever  tuition  from  investigation,  but,  as  in  the  institution  to  which 
1  belong,  the  one  ought  to  be  made  subservient  to  the  other.  The 
Royal  Institution  gives  lectures  —  indeed  it  lives  in  part  by  lec- 
tures, though  mainly  by  the  contributions  of  its  members,  and  the 
bequests  of  its  friends.  But  the  main  feature  of  its  existence  — a 
feature  never  lost  sight  of  by  its  wise  and  honorable  Board  of 
Managers  —  is  that  it  is  a  school  of  research  and  discovery.  And 
though  a  by-law  gives  them  the  power  to  do  so,  for  the  twenty 
years  during  which  I  have  been  there  no  manager  or  member  of  the 
institution  has  ever  interfered  with  my  researches.  It  is  this  wise 
freedom,  accompanied  b}-  a  never-failing  sympathy,  extended  to 
the  great  men  who  preceded  me,  that  has  given  to  the  Royal 
Institution  its  imperishable  renown." 

Prof.  T^'ndall  also  announced  in  his  speech,  his  intention  of 
devoting  the  surplus  of  the  money  received  from  his  lectures  "  to 
the  education  of  young  philosophers  in  Germany."  We  learn  from 
Appleton's  *'  Popular  Science  Monthly,"  that  this  surplus  amounted 
to  $13,000.  This  sum  has  been  convcved,  bv  an  article  of  trust,  to 
the  charge  of  a  committee,  of  whicli  Prof.  Joseph  Henry  is  chair- 
man, and  which  is  authorized  to  expend  the  interest  in  aid  of 
students  who  devote  themselves  to  original  researches.  This  is 
certainly,  the  Journal  adds,  a  noble  example,  and  deserves  to  be 
emulated. 

The  eminent  French  naturalist  Poucliet  died  Dec.  6,  1872,  aged 
73.  He  was  the  original  advocate  of  the  theory  of  spontaneous 
generation  in  its  modern  form. 

We  have  been  obliged  to  defer  several  reviews  and  miscella- 
neous articles  until  the  next  number,  and  beg  the  indulgence  of 
our  correspondents  whose  articles  have  been  unavoidably  crowded 
out  for  two  or  three  months  past. 

We  have  also  an  important  list  of  *' Books  Received,"  which  we 
shall  give  in  the  next  number. 
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SOME  UNITED  STATES  BIRDS,  NEW  TO  SCIENCE,  AND 
OTHER  THINGS  ORNITHOLOGICAL. 

BY  DR.  ELLIOTT  COUKS,  U.  S.  A. 

IDased  on  manuscripts  and  collections  of  Lt.  C.  Bendire,  U.  S,  A,"]  • 

No  sooner  has  the  press  closed  upon  the  ''  Key  to  North  Amer- 
ican Birds  "  than  I  am  called  upon  to  add  to  our  fauna  two  species 
hitherto  unknown  to  inhabit  this  country,  and  believed  to  be  un- 
described.  But  since  a  new  bird  *  has  lately  been  discovered  in 
Massachusetts,  ransacked  by  ornithologists  for  half  a  century,  it 
is  not  surprising  that  the  comparatively  untilled  fields  of  the  west 
should  still  yield  novelties ;  and  we  may  rest  satisfied  that  North 
American  ornithology  will  not  crystallize  till  it  has  simmered  for 
another  generation  or  so.  During  the  year  just  closed  my  es- 
teemed correspondent  has  been  diligently  collecting  near  Tucson, 
Arizona,  and  has  frequently  favored  me  with  interesting  com- 
munications and  specimens.  Some  of  his  earlier  notes  have  al- 
ready been  published  in  this  Magazine ;  t  and  now  I  have  a  few 
more  1  am  equally  pleased  to  olfer.     Besides  the  two  species  of 

*  PasaerQultm  princeps  Maynard,  Am.  Nat.  vl,  (^7.— CorES.  K<*y,  .'{ri2. 

t  Relating  to  the  discovery,  in  the  United  States,  of  GUmcuHum  ferrugineum,  Seto- 
phaga  picta,  and  7)/rannu8  melancholicus  var.  Couchii.  Alho,  to  the  discovery  of  the  nebt 
and  eggs  of  Helminthophaga  Lucue,  llarporhynchuat  crissalis^  and  Pyrocfphalus  rubine%i» 
Tar.  MexicanuM.  In  a  communication  dated  Dec.  29. 187'2,  Lt.  Bendii-e  informs  me  of  the 
capture,  near  Tucson,  of  Scitrdnfella  squamosa  var.  Yncasi  a  dove  which,  lliough  already 
Introduced  to  our  fjiuna,  has  never  liefore.  to  my  knowledge,  been  taken  within  the 
limits  of  the  United  States. 

Entered,,  aceordlngr  to  Act  of  Congress,  In  tlte  year  187:),  by  the  I*kabody  Academy  or 
Sczurcic,  In  the  Offlce  of  the  Librarian  of  Congress  at  Washington. 
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birds,  most  of  the  nests  and  eggs  to  be  noticed  are  new,  at  least 
to  the  public. 

The  Rnfous-winged  Sparrow  *  is  a  homely  little  bird,  not  par- 
ticularly remarkable  for  anything  I  can  discover,  excepting  the 
bright  bay  patch  on  the  bend  of  the  wing.  It  looks  at  first  sight 
much  like  a  field-sparrow  (Spizella  picsilla)^  that  had  cnriously 
enough  put  on  .the  wings  of  a  bay-winged  bunting  (Pocecetes  gra- 
mineus)  ;  but  on  sharper  scrutiny  is  seen  to  be  peculiar  in  other 
points  besides.  I  supi)ose  it  goes  in  the  genus  Peticasaj  and  stands 
next  to  P.  ruficeps;  though,  for  that  matter,  our  sparrows  are  split 

^Peuc.ka  CARPAU8  Couis,  D.  8.  —  Upper  mandible  turgid,  its  Bides  Tisible  wbea 
the  bill  is  viewed  fY-om  below,  its  toiuia  inflected,  the  calmcn  slightly  convex,  mnning 
for  on  the  forehead  betwixt  proraiRent  antisc;  gonys  quite  straight.  Wings  a  little 
shorter  than  the  tail;  2nd  to  5th  primaries  subequal  and  longest,  1st  about  equal  to  7tii; 
secondaries  not  surpassing  9th  primary.  Tail  much  rounded.  Tarsus,  measured  In 
fVont,  Just  shorter  than  middJe  toe  and  claw;  lateral  toes  nearly  equal  to  each  other, 
their  claw-tips  falling  a  little  tfhort  of  Uio  base  of  the  middle  claw,  which  the  tip  of  the 
hind  claw,  when  its  digit  is  bent  around.  Just  reaches. 

Entire  crown  rufous,  or  dull  bay,  only  intcrruiHed  by  a  short  pale  median  stripe  on 
the  forehead,  and  bounded  by  indistinct  pale  grayish  superciliary  stripes.  Cerrlx  Uke 
the  crown,  but  mixeil  with  gray.  Scapulars  and  interscapulars  gpraylsh^brown,  mixed 
with  a  little  bay,  and  rather  sharply  streaked  with  blackish  (thus  much  as  in  Spizdla 
socialii) ;  lower  back  and  rump  the  same,  but  lacking  the  bay  and  blackish.  Whole 
under  parts  soiled  dull  whitish,  with  faint  browni.sh  wash  on  sides,  flanks  and  crissam, 
and  entirely  unmarked,  excepting  a  short,  sharp,  black  maxillary  stripe  on  either  side 
of  the  chin.  All  the  leKHer  wing-coverts  chestnut,  very  nearly  as  conspicuous  as  In 
PoitceUi  gramineuff ;  other  covertK,  and  inner  secondaries,  with  dark  brown  central 
fleld,  and  pnle  grayinli-fulvous  edging.  Primaries  and  tail  feathers  dull  dark  brown 
with  slight  whitish  edging.  Bill  apparently  reddish  flesh  color,  but  most  of  the  upper 
mandible  dusky.  Feet  whitioh-brown.  the  toeei  ratlier  darker  than  the  tarsus.  Lenarth 
(fresh)  000;  extent  8-25.  Length  (drie<l) ;  about  6-25;  wing  2-.'M);  tail  275,  its  graduation 
'50;  bill  along  culmon  -4U;  tarnus  -nO;  middle  toe  and  claw  *70.   (Inches  and  decimals.) 

Type.  No.  2089,  Mus.  K.  C.  since  deposited  in  Muh.  S.  I.;  Tucson,  Ariz.,  Sept.  1872. 
{Bcndire.)  It  is  unmarked  for  sex,  and  in  poor  condition,  preserved  in  the  flesh  with 
carbolic  acid.  The  plumage  likewit^e  i.<t  mucli  worn;  in  better  (>late  the  colors  mav  be 
brighter  and  purer  than  as  descrilied.  Verj-  young  binls  are  probably  streaked  below, 
as  in  other  young  PeuciBo,  Spizeila,  etc. 

This  species  does  not  resemble  any  other,  with  which  I  am  acquainted,  sufficiently  to 
require  comparison.  Doubting  lent  it  might  be  already  described  among  its  Mexican 
allies,  I  sent  the  specimen  to  tlic  Smithsonian,  where  it  was  examined  by  Prof.  Balrd 
and  Mr.  Kidgway.  Tlie  species  may  Ihj  instantly  recognized  by  the  chestnut  flexure  of 
the  wing,  as  in  Poizcttes,  in  combination  with  the  particular  size  and  proportions,  an 
above  given. 

P,  S.jjiprin^  1873.— Better  specimens,  since  received,  confirm  the  above  snrmlae. 
The  under  parts  are  pure  white,  shaded  on  the  sides  and  across  the  breast  with  clear 
pale  ash,  on  the  flanks  and  crissum  with  grayish-brown.  The  pure  white  chin  is 
bounded  by  a  sharp  black  line  on  either  side,  above  which  Is  another,  less  conspic- 
uous, from  the  angle  of  the  mouth.  Crown  and  bend  of  wing  alike  rich  chestnut. 
Quills  and  tail  feathers  blackish-brown,  edged  as  above  said,  but  tail  feathers  alec 
slightly  white-tipped.  Markings  of  back,  as  descril>ed,  sharp  and  pure.  Greater  wing 
coverts  blackish,  with  light  Ailvous  edging  and  whitish  tipping.  *'  Iria  brown.**  Freah, 
length  6-75;  extent  7*80:  (f ;  taken  Jan.  10, 1873. 
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into  so  many  '^  genera"  that  nobody  could  sort  them  out  if  they 
were  once  mixed  up ;  it  is  only  by  the  peculiar  process,  known  to 
ornithologists,  and  others,  of  calling  a  spade  an  agricultural  imple- 
ment, that  they  are  perpetrated  and  perpetuated.  Lt.  Bendire  says 
this  sparrow  is  very  common  where  he  is,  and  that  it  stays  there 
all  the  year ;  that  he  generally  finds  it  in  company  with  the  black- 
throated  finch  (Poospiza  bilineata)^  the  habits  of  the  two  being 
much  the  same,  and  the  nesting  quite  alike.  The  rufous-winged 
sparrow  builds  in  a  small  mezquite  or  sage  bush,  often  close  to 
the  ground  and  rarely  over  four  feet  from  it.  The  nest  is  made  of 
fine  dry  grasses  and  roots,  with  slender  tops  of  "sacaton"  (rye 
grass)  and  sometimes  a  few  horse-hairs ;  it  is  quite  deep,  let  down 
into  a  fork  or  crotch.  The  eggs  are  said  to  be  almost  exactly  like 
those  of  the  following  binl,  only  a  trifle  larger,  and  four  or  five  to 
a  clutch,  instead  of  three  or  four. 

The  Black-throated  Sparrow  {Poospiza  bilineata)  is  a  much 
prettier,  jaunty-looking  bird,  with  a  jet  black  throat  and  face  set 
off  with  pure  white  stripes.  It  is  common  on  and  near  our  south- 
western border.  I  frequently  saw  it  in  New  Mexico  and  Arizona, 
at  different  seasons,  but  never  found  a  nest,  and  do  not  know  who 
was  more  fortunate  until  Lt.  Bendire  gathered  quite  a  large  lot. 
One  of  them  now  l^'ing  before  me  is  composed  of  fine  grass-stems 
mixed  with  much  more  of  very  soft-fibred  inner  bark  of  some  plant 
I  do  not  recognize,  and  lined  with  a  little  horse-hair.  It  is  marked 
"Sept.  14th,  1872  ;"  and  I  may  as  well  mention  here  as  elsewhere, 
that  the  laying  season  of  several  Arizona  birds  besides  this  one  is 
protracted  through  September.*  A  set  of  eggs,  taken  August  25, 
numbers  three ;  size,  '73  X  '58,  '74  X  '58,  and  '72  X  '57,  respec- 
tively. These  are  perfectly  plain,  white  with  a  faint  bluish  cast ; 
but  occasionally — Lt.  Bendire  says  about  one  set  in  twelve  —  the 
eggs  are  sparsely  speckled  with  reddish.  He  continues  :  —  "  This 
bird  is  plentiful  about  here,  and  resident.  It  prefers  higher  ground, 
two  hundred  to  five  hundred  yards  from  the  creek  bottom,  though 
seldom  further  out  on  the  plain.  The  nest  is  placed  in  a  small 
mezquite,  thorn  or  sage  bush,  seldom  over  four  feet  high,  often 
almost  on  the  ground.  The  clutch  is  usually  three,  rarely  more. 
Two  if  not  more  broods  are  raised  each  season.     I  found  fresh 

*The  Ibllowing  birds  were  Btill  laying  Sept.  13—  Campylorhynehtu  brunneicapUlua^ 
Poo^^i  Mtineata,  PipUo  Abtrtii,  P.  "  mesoleucuSj"  Zenadura  CarolineruU  and  Chama- 
p€HapaM$erina. 
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eggs  Sept.  3.     The  usual  note  is  zibj  zih^  zib  and  a  twitter,  some- 
tiling  like  the  sound  of  a  coin  spinning  on  a  table.'' 

Abert's  Towhee  {Pipilo  Abertii)  and  the  Caiion  Towhee  {Pipilo 
fuscus  of  Swainson,  not  of  Cassin :  P.  mesoleucus  of  Baird  ;  Key, 
152)  are  two  large  species  related  to  our  chewink,  but  dull  colored 
(grayish,  etc.)  instead  of  black,  white  and  chestnut.  They  inhabit 
the  Colorado  valley  and  its  vicinity,  though  Abert's,  at  least,  seems 
closely  confined  to  the  river  itself  and  its  tributaries.  Both  are 
abundant,  and  they  live  together ;  Abert's  is  the  bigger,  and  the 
eggs  are  readily  distinguished.  A  clutch  of  P.  Abertii  eggs  con- 
taining three,  taken  September  4tli,  measure  -95  X  '78  ;  '94  X  "77  ; 
and  '95  X  '77 ;  the}''  are  plump  eggs,  broad  for  their  length,  little 
smaller  at  one  end  than  at  tiie  other.  The  color  is  bluish-white, 
sparsel}'  marked,  and  chiefly  at  the  larger  end  (where  the  markings 
form  a  splashed  area,  not  a  ring),  with  dark  reddish-brown  ;  some 
of  the  markings  are  very  fine  speckling,  others  are  short,  sliaq> 
zigzag  lines ;  the  general  tone  of  the  markings  is  very  dark,  as  I 
have  said,  but  some  of  the  spots  are  quite  light  reddish,  while 
others  (in  the  shell,  and  consequently  overlaid  with  its  ground 
color)  are  neutral  tint.  The  egg  is  decidedly  peculiar,  as  compared 
with  that  of  the  other  species,  and  recalls  some  of  the  least  varie- 
gated samples  of  red-winged  blackbird  eggs,  though  still  the  mark- 
ings are  mostly  spots,  rather  than  streaks.  —  Two  eggs  of  P.  fuscus^ 
taken  Sept.  3,  measure  -95  X  '72,  and  -95  X  '70  :  thus  being  as  long 
as  those  of  Abertii^  but  very  noticeably  narrower,  and  more  pointed 
at  one  end.  The  ground  color  is  pale  bluisii ;  the  whole  surface  is 
marked  —  thickly  at  the  large  end,  where  the  spots  tend  to  a  ring, 
more  sparsel}'  elsewhere  —  with  light  brownish-red  ;  a  few  of  the 
(heaviest)  spots  are  darker  brown,  and  many  others  are  neutral 
tint,  or  lavender.  The  marks  range  in  size  from  mere  points  to 
moderatcl}'  lar^e  spots ;  still  they  are  all  ttjmts^  none  lengthening 
into  lines,  as  is  the  case  with  those  of  Abertii. 

The  Ground  Cuckoo  {Goococajx  California }ius)  is  a  large  species 
of  singular  aspect  and  peculiar  ways,  noted  for  its  swifl-footed- 
ness,  inhabiting  the  Southwestern  Territories  and  California,  and 
abundant  in  Southern  Arizona.  An  egg  of  this  bird  that  Lt.  Ben- 
dire  sent  me,  and  the  first  one  I  remember  to  have  seen,  measures 
1*55  X  1*25,  being  thus  broadly  ellipsoidal ;  the  greatest  diameter 
is  near  the  middle,  and  hardly  any  difference  in  size  of.  the  two 
ends  is  appreciable.     It  is  plain  dull  white,  and  looks  something 
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like  aD  owl's  egg.  My  correspondent  has  noted,  he  says,  a  curious 
fact :  —  that  several  birds  lay  more  eggs  towanl  the  close  of  the 
season  than  earlier,  and  he  particularly  instances  the  present 
species.  He  never  found  more  than  three  eggs  in  April  and  May 
clutches  ;  but  four,  five  or  six  in  July  and  August  sets.  He  thinks 
it  may  be  accounted  for  by  the  greater  abundance  of  food  after  the 
midsummer  rains. 

The  Painted  Flycatcher  {SetopJiaga  picta)  allied  to  our  com- 
mon redstart,  is  a  beautiful  black,  white  and  carmine  species 
which  Lieut.  Bendire  has  the  credit  of  first  fimling  in  the  United 
States  (Am.  Nat.  vi,  436  ;  Key,  110).  Since  last  spring,  when  he 
secured  and  forwarded  the  first  specimen,  he  has  seen  two  others 
(Sept.  12)  ;  they  were  foraging  for  insects  in  a  mezquite  tree,  and 
seemed  to  be  on  their  way  home  to  Mexico,  from  the  mountainous 
part  of  Arizona,  where,  it  is  presumed,  they  passed  the  summer 
breeding. 

The  nest  and  breeding  habits  of  the  beautiful  little  Vermilion 
Flycatcher  (Pyrocephalus  rtibineus  var.  Mexicanus)  have  lately 
been  described  in  this  Magazine  by  Lt.  Bendire  himself;  but  here 
I  wish  to  notice  another  nest,  since  received  from  him.  It  was 
despoiled  April  27,  1872.  It  is  a  low  flat  structure,  which  was 
saddled  close  down  on  a  large  horizontal  fork,  as  I  see  by  the 
impression  of  the  boughs.  Outside  and  underneath  there  are  some 
quite  large  but  light  plant  stems,  two  or  three  inches  long ;  the 
substance  of  the  nest  is  an  inextricably  mixed  mass  of  very  slender 
grass,  flufiy  inner  bark,  dried  moss,  horsehair,  and  white  sewing- 
thread;  the  lining  is  a  thick  warm  bed  of  large  pigeon  feathers  — 
I  think  from  the  breast  of  a  male  Carolina  dove.  The  nest  is  only 
about  an  inch  deep,  though  it  measures  outside  three  inches  across 
the  brim  ;  were  it  not  for  the  few  sticks,  and  some  of  the  ragged 
strips,  it  might  be  called  exquisitel}*  light  and  delicate. 

Nuttall's  Whippoorwill  {Aiitrostoynus  Nuttallii)  is  a  beautiful 
and  interesting  species,  abundant  in  many  parts  of  the  West,  from 
the  Missouri  region  into  Mexico,  replacing  the  common  Eastern 
species  {A.  vociferas).  It  is  smaller  than  the  latter,  and  somewhat 
differently  colored,  with  a  nearly  square  instead  of  much  rounded 
tail.  It  does  not  cry  '* whip'-poor-will'*  like  our  species,  but 
drops  a  syllable,  saying  **  whip'-poor "  or  *'  poor'-will  *'  as  the 
fancy  of  the  hearer  may  interpret.  But  the  most  singular  cir- 
cumstance is,  that  it  lays  white  or  creamy-white  eggs,  entirely 
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unmarked  —  a  thing  before  unknown  in  this  genus.  The  eggs  are 
two  in  number,  laid  in  a  mere  shallow  depression  of  the  bare 
ground,  usually  at  the  foot  of  a  bush  —  Lt.  Bendire  found  them  so, 
August  2,  1872.  When  he  informed  me  of  this  I  could  not  help 
thinking  there  was  some  mistake  about  it ;  but  on  communicating 
with  Prof.  Baird  on  the  subject,  he  replied  :  "Nuttall's  whippoor- 
will  is  unique  in  the  genus  for  laying  white  eggs.  We  have  several 
sets  of  them,  and  have  established  the  fact  beyond  question." 
This  is  equally  novel  and  interesting ;  but  how  al)Out  Dr.  Sclater's 
generalization,*  which  I  adopted  without  qualification  in  the  Key 
(p.  180),  to  the  effect  that  all  the  Caprimnlgince  lay  colored  eggs? 
I  think  it  is  easier  to  stand  corrected  in  this  instance  than  to  dis- 
turb the  bird's  position. 

The  presence  of  a  sharp  homy  spur  on  the  shank  (tarsus)  is  a 
very  common  character  of  gallinaceous  birds,  well  illustrated  in  the 
case  of  the  barnyard  cock  ;  and  in  some  birds  of  this  order  there 
are  a  pair  of  spurs,  one  above  the  other,  on  each  leg.  The  turke3' 
gobbler  (Meleagris  gallopavo)  is  well  known,  to  possess  a  pair,  and 
this  is  supposed  to  be  a  constant  character  of  the  males  of  the 
genus  Meleagris.  Such,  however,  proves  to  be  not  always  the  case. 
*'*'  The  males  do  not  all  have  spurs ;  in  fact,  I  thought  at  first  that 
the  variety  of  turkey  we  have  in  Arizona  never  had  any,  and  I 
have  been  so  informed  by  Mexicans  and  Indians.  But  1  killed 
two  gobblers  tnyself  a  few  days  ago,  and  both  were  spurred  ;  though 
the  largest  bird  I  ever  killed,  a  male  weighing  twent^'-eight  pounds, 
had  no  spurs."     {In  epist.^  Dec.  29,  1872). 

Almost  every  one  knows  the  Brown  Thrush,  or  Thrasher 
(Harporhi/ncJius  rvfus)  of  the  Eastern  United  States — an  abun- 
dant and  familiar  inhabitant  of  shrubbery,  and  a  spirited  songster, 
with  some  talent  for  mimicr3^  It  belongs  to  the  mocking-thrush 
group  {Mimince)  all  of  which  are  famous  for  their  vocal  powers ; 
the  cat-bird,  and  the  princely  mocking-bird  itself,  are  near  relatives. 
The  accompan3'ing  cut  (Fig.  65)  looks  something  like  a  thrasher 
in  the  act  of  singing.  There  is  a  Texan  and  Mexican  variety  of 
this  bird,  very  similar,  but  longer  billed,  darker  colored,  and  more 
heavily  streaked  underneath.  The  genus  HarporJiynchus  (which 
means  "  bow-billed")  contains  several  other  species,  equally  in- 
teresting, and  seeming  to  us  the  more  remarkable  on  account  of 
the  extraordinary  length  and  curvature  of  the  bill.     All  these  in- 

*  Proceedings  of  the  Zoological  Society,  Feb.  1806,  p.  127.  • 
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habit  our  southwestern  border ;  they  are  mnch  alike  in  color,  dtHer- 
ing  from  OUT  rich  foxy-red  thrasher  very  uearly  as  the  homely  gray 
pipilos  of  the  same  region  differ  from  tlie  Bmartly-dresBcd  chenink 
—  being  pale  dull  brownish  or  grayish,  with  few  or  no  definite 
markinga,  except  ia  one  instance.  Let  ub  pass  them  in  review, 
BO  as  to  be  better  able  to  judge  of  a  certain  new  species  I  am  going 
to  describe.  I  will  first  mention  the  St.  Lucas  Thrush  (H.  tnner- 
eua) ;  it  agrees  with  tlie  thrasher,  and  differs  fVom  ull  the  rest,  in 
being  thickly  speckled  with  browniBli  black  oter  most  of  the  under 
parts.  It  is  dull  browniah-graj  abo\e,  the  8haj>e  of  the  bill  is 
shown  in  figure  70,  beyond  We  sball  lui\e  to  look  at  this  spe- 
cies again,  prescntlj      Next,  we  ha\c  the  Califomian  Mocking- 


thrush  {H.  redivivus.  Fig.  C6).  Its  points  are — tlie  long  arcuate 
bill;  dark  olive-hrown  color,  paler  below,  gradually  changing  to 
maty-brown  on  the  belly  anil  to  rusty -white  on  the  tliroat ;  heavily 
streaked  ear  coverts,  but  no  ma:!illary  stripes  nor  spots  on  the 
breast;  length  eleven  inches  or  more,  wing  four  or  less,  tail  five 
or  more,  bill  and  tarsus,  each,  about  IJ  inches.  This  is  the  dait 
California  coast  form.  In  the  arid  Colorado  river  region,  there  is 
a  rariety  of  the  same  bird,  identical  in  size,  form  and  pattern  ot 
coloration,  but  extremely  pale-colored,  as  if  really  bleached  with 
the  heat  and  dryness  of  the  desert.  It  is  apparently  very  rare; 
I  never  saw  but  two  specimens,  one  of  which  I  was  fortunate 
enough  to  shoot  myself,  and  only  know  of  two  others,  which  Dr. 
Cooper  secured  when  he  was  at  Fort  Mojave.    This  is  Leconte's 
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Mocking-thrueb  {H.  redivivua  var.  Lecontei) ;  I  did  not  think  it 
necessary  to  make  a  drawing  of  it,  because  an  unoolorcd  cut  wonld 
ahoTT  precisely  like  flg.  66.  Next  comes  the  Red-vented,  or  Criasal 
Tlirusli  (H.  crissalis) ;  also  inhabiting  tbc  Colorado  and  GUa 
valleys.  It  is  fully  as  lai^e  as  redivicua  or  var.  Lecontei,  with  the 
tail  even  longer,  and  the  bill,  if  not  larger,  at  least  slenderer  and 


more  arcuate,  as  shown  in  fig.  67.  Although  unnpotlcd,  and  oth- 
erwise colored  much  like  redivivus,  it  is  immediately  distiiiguiHheti 
by  having  the  under  tail-coverts  rich  cliestnut  (like  a  cat-bird's  — 
the  contrast  is  quite  as  great),  and  by  the  |jreaence  of  a  sharp, 
black  maxillary  line  bounding  the  deGnitely  white  throat.  Lt.  ' 
Bendirc  gave   the  first  good    biographical  notice  of  this  species 


(Am.  Nat,  vi,  370) ;  the  eggs  are  110  X  "SO,  large,  emerald  green, 
unmarked.  Again,  wc  have  the  Curved-billed  Thrush  (7/.  cfirvi- 
TOHlria)  in  which,  notwithstanding  its  name,  the  bill  is  much  lea* 
curved  than  in  cither  of  the  last  two ;  the  shape  is  shown  in  flg. 
C8.  'fliis  bird  is  about  aa  large  as  redioivus ;  its  peculiarities,  aside 
from  the  bill,  are,  the  duller  coloration,  pale  fiilvous,  under  tail- 
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coverU,  no  maxillary  stripe  (do  markings  whatever  about  the  head 
excepting  some  vague  speckling  on  the  cheeks),  and  the  under-  . 
parts  obscurely  marked  with  large  dark  gray  spots  on  a  pale  gray 
ground,  producing  an  apiicarance  of  ulouding  or  marbling  rather 
than  speckling.  The  true  carciroatris  inhabits  Mexico ;  the  Ari- 
zona representative  constitutes  a  variety  (Palmeri.    Fig,  68).     I 


described  it  accurately  in  the  Key.  p.  351,  from  Lt.  Bendire's 
specimens,  adopting  Mr.  Ridgway's  then  unpublished  name,  "  P(d- 
meri."  Its  habits  ajipear  to  be  the  same  as  those  of  crisscUis;  both 
birds  build  in  cactus  and  other  low  bushes,  and  their  cgga  are  of 
tbe  same  size.     'Hie  egg  of  Palmer's  thrush,  however,  is  not  like 


that  of  the  crissal   thrush   in   color,  being  dull  pale  greenish, 
speckled  evenly  all  over  with  brownish-red. 

Besides  all  the  foregoing,  there  is  anotlier  kind  of  mocking 
thrush  in  Arizona,  hitherto  unknown  to  naturalists.  Soon  after  I 
received  ray  first  specimens  of  var.  J'almeri,  Lt.  Bendire  sent  me  a 
bird  I  could  not  make  out  at  all ;  and  not  having  then  specially 
studied  these  birds,  I  sent  it  to  Mr.  Ridgwny,  asking  him  to  look 
over  the  Smithsonian  series  and  see  what  it  was.     He  promptly 
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rctiirned  the  specimen,  saying  it  was  the  female  of  his  vor.  Palmeri. 
Tliis  puzzletl  me,  for  I  koew  of  no  such  sexual  differences  in  this 
geiiiia  as  the  xpecimen  presented  in  comparison  with  var.  Puimeri; 
but  presuming,  of  course,  that  he  knew  liis  own  species  better  than 
I  did,  1  felt  obliged  to  rest  on  wliat  be  told  me,  though  I  waa  dl»- 
satisfied,  and  in  penning  p.  Sol  of  the  Kej',  with  the  specimcD  be- 
fore me,  refrained  from  alluding  to  the  (supposed)  female  of  vsr. 
Palmeri,  concluding  to  await  developments.     I  wrote  to  Lt.  Ben- 


dire,  who  replied  at  once  that  the  bii-d  was  an  entirely  distinct 
species,  laying  a  very  different  egg,  and  having  somewhat  dissimilar 
habits ;  and  be  finally  settled  the  case  by  sending  me  a  male  skin, 
precisely  like  the  original  female  si>ecimen,  together  with  se%-eml 
of  Imtli  sexes  of  var.  Palmeri,  all  alike  different  from  the  new  binl. 
A  glance  at  figure '6!),  as  compared  with  fignre  68,  will  show  that 
Bendirc's  Thrush,"  as  it  may  be  appropriately  named,  has  a  very 

■  iritrporliyncliui  Ben/ilrei  CvxKti,  n.  8.  (Fig,  09,)— Dill  shorter  IhiD  bead,  coniiian- 
tlvel^  EloDtBt  boBc,  Tcry  acule  at  lip,  thnculnien  ignlle  coiiTei.  IhCKonynhowcTOT  odI; 
Juft  appTCtiaWj  ciini-arc.  Tnraus  a  iitlle  limgcr  tliaii  tUe  midiUe  Inc  and  riaw.  Pri- 
mariee:— 3<l  and  Ithaboul  equal  and  luiiBPHt.Mh  anil  eih  ■iircemiivplj  elighllr  phortn, 
M  equal  lo  7tli.  l9l  equal  lo  next  Co  innermoBt  Hvondsry  in  Mie  cloxeil  wing  Tall  littlr 
longerlhaalhcniniCi  moderately  roundeil,  Utah.  Eutire  iijiper  partn.  iDCluilIn);  upper 
aurfares  or  Rings  and  tail.  unifi>nn  dull  pate  graylBh  brown,  irith  namnr.  tklntlT  nialj- 
edginn*  of  the  wiug  coteriii  and  inner  quills,  and  Kiuolly  obBrnreirhiti»h  lijiplngofthc 
tail  fealhera.  No  maiillarr  nor  aurli'ular  etrcakinf;;  no  markinge  obonl  the  head  rx- 
cepling  scitne  alight  lague  speckling  on  the  cbeeka.  Under  parta  brown l>h-wbitc. 
patest  (nearly  wliite)  on  the  belly  and  throat,  more  decidedly  roaly-lnownli'h  on  the 
■iden,  flanks  and  criSBum.  the  breast  alone  marked  vith  nnmemna  Bmall  arrow-heaA 
spots  of  the  color  of  tlie  back,  nlll  light  coloreil  at  base  below.  Length  about  *» 
inebex;  wing  i;  tall  iiS.  bill  (chord  of  ciilmen)  'ST;  bill  (along  gape)  llii  tarsua  (in 
ITont)  I'tB;  middle  toe  and  claw  I'll.    FrnuUe  not  distinguishable  ntim  the  male  {the 
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differently  shaped  bill ;  and  it  is,  besides,  much  smaller,  and  dif- 
ferently colored.  The  relationships  of  the  new  species  are  really 
with  the  St.  Lucas  thrush,  rather  than  with  Palmer's ;  for  although 
the  markings  appear  quite  different,  when  we  compare  the  sharp 
speckling  of  the  under  parts  of  cinereus  with  the  faintly  spotted 
breast  of  Bendirei,  yet  this  difference  might  be  produced  by  climatic 
influences,  just  as  we  have  seen  in  the  case  of  Lecontei.  The  size 
is  the  same ;  and  it  is  the  difference  in  the  shape  of  the  bill,  in  the 
relative  lengths  of  the  tarsus  and  toes,  and  in  the  wing-formula, 
rather  than  the  coloration,  that  has  caused  my  present  decision, 
that  H.  Bendirei  is  not  a  desert  race  of  //.  cinereus, 

Bendire*s  thrush  is  much  rarer,  in  Arizona,  than  either  the 
crissal  or  Palmer's.  It  is  resident  in  the  southern  portion  of  the 
Territory.  It  builds  preferably  on  trees,  sometimes  thirty  feet 
high,  instead  of  on  bushes.  The  egg  is  only  -96  X  '70  ;  its  color, 
grayish-white,  with  spots  and  larger  blotches,  principally  about 
the  greater  end,  of  two  shades  of  pale  reddish-brown,  with  some 
lilac  and  lavender. 

tingle  Bpecimen  is  rather  Bmaller  (wing 3-75  etc.)  and  still  paler,  duJler  brownish  above; 
bnt  this  is  owing  to  worn  plumage,  if  not  also,  in  part,  to  mummiilcation  with  carbolic 
acid). 

Types:  cf ,  no.  2n87,  mas.  E.G.;  Tucson,  Ariz.,  Not.  9, 1872.  9,  no.  2088,  mns.  E.  C; 
Tucson.  Ariz  ,  July  28, 18?2.   (Bendire.) 

AUied  to,  and  in  some  ro8i>ect8  intermediate  between,  IT.  curvirostris  var.  Palmeri, 
and  H.  cinereus;  coming  nearest  to  the  latter.  DifferH  from  var.  Palmeri  in  being  much 
smaller,  with  much  shorter  and  differently  shaped  bill,  different  proportions  of  tarsus 
and  toes,  and  markedly  different  coloration ;  the  u])per  parts  of  var.  Palmeri  are  a  pure 
dark  shade  of  grayish«brown  with  a  tinge  of  olive,  and  the  spots  of  the  underparts  are 
large,  blended  and  diffuse,  giving  a  marbled  appearance.  The  average  measurements 
of  Ibur  specimens  of  both  sexes,  of  var.  Palmeri,  are  :->  length  1075;  wing  4*33;  tail  5; 
chord  of  culmen  1*12:  tarsus  1*25;  middle  toe  and  claw  rather  more.  In  //.  cinereuiy  of 
wtaich  a  cut  is  herewith  given  (flg.  70),  the  bill,  of  about  the  same  length  as  in  Bendirei^ 
la  decidedly  more  curved;  the  tarsus  is  not  longer  than  the  middle  toe:  the  3d  to  6th 
quills  are  subequal  and  longest,  the  2nd  being  HubC(]unl  to  the  8th ;  and  the  under  parts 
are  as  distinctly  and  heavily  spotted  as  in  H.  rti/ita  itneif.  The  size  is  about  as  in 
Bendirei,  and  the  coloration  of  the  upper  parts  \s  much  the  same. 


THE  CONSERVATION  AND   CORRELATION   OF 

VITAL   FORCE. 

BY    J.    T.    ROTUROCK,   M.D. 

It  is  but  lately  that  physicists  have  proven  to  the  satisfaction 
of  other  men  equally  learned,  that  there  does  exist  a  series  of 
compensations  in  the  forces  of  nature  ;  and  that  heat,  light,  motion 
and  other  powers,  more  or  less  unknown,  not  only  may  be  con- 
verted, the  one  into  the  other,  but  that  their  exact  equivalents  may 
be  stated  in  infallible  mathematics.  This  had  been  dimly  fore- 
shadowed long  ago,  but  its  final  proving  belongs  to  our  day.  Vital 
force,  however,  from  its  very  essence  is  more  intractable,  and  over- 
rides mathematical  restrictions,  willing  (so  far  as  we  can  now  see) 
to  acknowledge  similar  relations  of  the  most  general  character 
only. 

There  is  no  denying  that  the  most  sublime  mental  endowments 
ma}'  in  the  same  individual  be  associated  with  the  most  hopelessly 
ridiculous,  and  we  are  hence  prepared  to  accept  as  true,  or  at  least 
as  not  improbable,  that  the  "  greatest,  wisest "  of  mankind  could 
also  be  the  "meanest."  Indeed,  second  thoughts  may  convince  ns 
that  surpassing  intelligence  in  one  direction,  implying  unbroken 
devotion  to  a  given  line  of  stu(l3\  almost  of  necessity,  entails  a 
corresponding  ignorance  in  other  lines  of  mental  activity  for  which 
no  leisure  hours  can  be  found. 

But  whilst  we  are  foiled  in  any  attemi)t  at  estimating  the  exact- 
amount  of  vital  or  purely  mental  force  in  excess  in  one  direction, 
which  it  will  require  to  compensate  for  a  deficiency  in  some  other, 
we  may  nevertheless,  with  some  degree  of  certainty  ailirm  that 
such  relations  do  exist. 

Geolfroy  Saint-IIilaire  not  only  recognizes  the  existence  of  this 
principle  of  compensation,  but  has  drawn  largely  upon  it  in  his 
teratological  studies. 

De  Candolle,  after  granting  the  relation  between  excessive 
growth  and  atrophy,  states  that  it  is  often  exceedingly  difficult  to 
decide  whether  the  former  determines  the  latter,  or  the  con- 
verse.* 


•  De  Caudolle,  Thcor.  elem.,  ed.  1,  §  73. 
(332) 
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It  is,  then,  with  no  claim  to  originality  that  this  is  written,  but 
rather  to  call  for  the  more  general  recognition  of  a  law  already 
noted  by  the  more  observing  ones.  We  may  be  unable  to  explain 
it,  or,  what  is  still  more  damaging  to  its  chances  of  acceptance,  be 
unable  to  show  how  it  is  to  chime  in  directly  with  any  form  of  evo- 
lution ;  for  to  this  we  have  all  now  come ;  still  it  remains  a  law, 
as  active  as  any  other,  even  though  it  be  less  sharply  defined. 

If  called  upon  to  express  what  I  believe  concerning  it,  I  would 
say  :  that  all  organic  things,  plants  or  animals,  have  a  certain  pro- 
portionate amount  of  developing  force,  actual  or  predestined,  and 
that  this  synergy  is  under  the  direction  of  inherited  tendencies ; 
which  being  at  times  misdirected,  one  organ  or  set  of  organs  may 
take  on  excessive  growth.  Should  this  occur,  there  will  be  a  cor- 
responding atrophy  in  some  other  organ  or  set  of  organs.  Now 
against  this  statement  of  what  I  conceive  to  be  underlying  all 
growth,  many  instances  can  be  adduced.  Still  the  facts  in  its 
favor,  when  fairly  marshalled,  seem  to  me  so  preponderating  as  to 
make  them  more  than  mere  coincidences. 

The  scope  of  this  paper  allows  me  to  cite  but  a  few  out  of  the 
many  instances  I  could  give.  Among 'plants,  take  as  an  illustra- 
tion Larrea  Mexicana  Moric,  the  creosote  plant  of  tho  southwest. 
It  is  a  representative  of  the  bean-caper  family.  Inside  the  base 
of  each  filament  (which  is  filiform)  is  a  large  two-cleft  scale  con- 
spicuous enough  to  attract  attention.  It  is  not  un\isual  to  find 
filaments  whose  bases  are  not  filiform,  but  are  broadly  expanded. 
Erodium  Texanum  Gray  is  a  capital  example  of  this.  Besides, 
this  same  plant  has  an  outer  circle  of  five  stamens  which  are 
miiius  their  anthers,  a  fact  which  I  might  turn  to  account  in  my 
ailment  did  space  permit. 

Now  morphology  would  settle  the  question  concerning  the  es- 
sential nature  of  the  scales  of  Larrea,  by  saying  that  they  are  the 
homological  equivalents  of  the  stipules  we  usuall}*  find  on  the  right 
and  left  sides  of  the  petioles  of  leaves,  and  ^ore  or  less  intimately 
united  with  them,  only  in  this  case  instead  of  being  lateral  they 
are  intrarpetiolar,  i.e.,  between  the  petiole  and  the  axis  of  the  plant, 
just  as  the  stipules  are  occasionally  found.  To  this  explanation 
no  exception  can  be  taken,  in  so  far  as  it  goes.  But  the  question 
still  remains  unanswered,  why  it  is,  when  most  plants  have  neither 
these  scales  nor  the  broad  bases  to  their  filaments,  in  the  example 
I  have  just  given,  where  a  decided  tendency  to  cell  proliferation 
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exists,  this  proliferation  should  manifest  itself  in  one  direction 
only,  t.6.,  either  as  scales  or  broad  t)nses  to  the  filaments,  bat  not 
both  in  the  same  plant? 

Gaura,  again,  furnishes  an  example  of  the  scales  associated  with 
slender  filaments,  and  many  mote  like  cases  could  be  brought  for- 
ward. After  some  examination  I  am  now  unable  to  find  a  distinetj 
unequivocal  contradiction  to  the  principle  I  have  enunciated.  I 
am  not  prepared  to  affirm  some  do  not  exist.  Indeed  I  should  be 
surprised  if  they  did  not. 

The  typical  anther  of  our  conception  is  possessed  of  two  cells. 
Sometimes,  however,  there  is  but  one,  which  may  often  be  ex- 
plained by  the  partition  wall  being  obliterated,  and  so  causing  the 
confluence  of  these  usually  separate  celts.  In  Salvia  (sage),  how- 
ever, there  is  but  one  cell  where  two  mifrht  certainly  have  been 
expected.  One  has  gone,  entirely,  or  at  most  a  mere  knob  of 
cellular  tissue  may  remain  to  suggest  the  missing  cell.  Interposed 
between  the  perfect  and  the  imperfect  cells  is  a  connective,  undnly 
elongated,  which  from  its  very  length  and  association  with  the  sep- 
arated halves  of  the  anther  serves  to  explain  the  want  of  develop- 
ment in  the  one.  In  other  words  the  connective  is  vigorous  and 
lusty  at  the  expense  of  the  impoverished  cell. 

Or  take  that  illustration,  almost  too  familiar  to  be  alluded  to 
here,  the  transformation  of  the  stamens  of  the  wild  rose  into  the 
petals  of  the' cultivated.  It  is  a  simple  change  of  direction  given 
to  vital  force,  but,  in  so  far  as  I  can  sec,  is  no  superadded  power  of 
development.  Cultivation  may  turn  the  energies  of  the  savage 
into  a  new  channel,  perhaps  a  higher  one  in  some  respects,  but  it 
does  not  follow  that  it  is  therefore,  because  higher  in  this  sense, 
any  indication  of  greater  vitalit}'  or  force  of  development.  It  is 
simply  evidence  of  a  transfer  of  power,  and  nothing  more. 

I  have  now  in  my  possession  an  ear  of  Indian  corn  on  which  the 
grains  have  failed  to  develop,  the  chaff  surrounding  the  grains 
being  on  the  other  hand  enormously  overgrown.  If  this  instance 
stood  alone  I  should  be  willing  to  admit  that  the  failure  of  the 
grains  to  grow  simply  allowed  room  for  their  envelope  to  take  ou 
so  unusual  a  size.  I  could,  however,  were  I  disposed,  cite  a  long 
list  of  cases  in  which  so  mechanical  an  explanation  would  fail.  I 
will  quote  a  few,  freely  translated  from  Moquin-Tandon. 

"  M.  Duval  has  observed  flowers  of  verbascum,  in  which  the  fil- 
aments of  the  stamens  took  on  an  unusual  growth,  and  at  the 
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same  time  lost  the  usual  hairs/**  ^^In  certain  excessive  develop- 
ments of  the  parts  of  the  vegetable  the  hairs  abort  incompletely, 
or  entirely."!  "Mr.  Joseph  de  Caffarelli  has  given  to  me  a  some- 
what dwarfed  branch  of  bitter-sweet,  which  is  covered  with  an 
enormous  number  of  small  hairs."  |  ^^Iii  Pideum  Boehmeri  the 
inferior  palet  of  the  flower  is  dilated  sometimes  beyond  measure ; 
the  edges  then  are  soldered  together  at  the  base ;  at  the  same  time 
the  superior  palet,  and  the  pedicel  of  the  rudimentary  flower,  abort 
entirely."  § 

"  I  have  observed  a  monstrosity  of  Faba  vtilgariSy  the  stipules 
of  which  had  taken  on  an  enormous  increase  ;  they  were  changed 
into  oval,  foliaceous  limbs,  half  arrow-shaped  and  slightly  sinuous ; 
at  the  same  time  the  limbs  of  the  ordinary  leaves  had  disappeared 
entirely."  || 

^^In  a  monstrosity  of  Mascari  comosum^  all  the  flowers  had 
aborted  ;  at  the  same  time  the  peduncles  had  become  longer."  f 

'*  Lately  there  has  been  communicated  to  the  Societe  d'  Agri- 
caltnre  de  la  Haute-Garonne  a  spike  of  com  which  presented  a 
curious  example  of  this  last  balance ;  all  the  flowers  were  found 
in  a  normal  condition  except  one,  of  which  the  calicinal  envelopes 
had  taken  on  a  growth  almost  double  their  natural  size  ;  the  sur- 
face of  this  flower  was  covered  with  a  thick  coat  of  hairs,  and  its 
appearance  resemble<l  much  that  of  a  flower  of  the  '*folle  avoine."** 

"  In  some  flowers  the  atrophy  of  the  stamens  coincides  with  the 
hypertrophy  of  the  pistils.  For  example,  in  certain  individuals  of 
Lychhnis  dioica  the  male  organs  are  found  dilated,  so  that  the  pis- 
tils are  represented  by  small,  gland-like  bodies ;  but  in  the  other 
flowers  the  female  organs  are  much  developed,  so  that  the  stamens 
are  reduced  to  simple  rudiments ;  the  same  phenomenon  occurs  in 
Spircea  Anincus^  and  in  Sedum  Rhodiola"  ft  ^^  ^^^^  last  quotation 
we  have  jplants  associating  themselves  with  such  as  our  Houstonia 
coRrulea  in  which,  (belonging  to  hermaphrodite  genera)  there  is  a 
manifest  tendency  to  assume  that  higher  sexual  organization 
where  the  individual  shall  be  prepotently  either  male  or  female, 
as  the  one  or  the  other  set  of  organs  takes  on  unusual  growth. 
In  other  words,  it  seems  to  be  a  good  illustration  of  the  principle 
of  vital  compensation  applied  to  function  as  well  as  to  structure. 

Mr.  Thomas  Meehan  has  furnished  us  a  case  directly  in  point 

*T^nitologie  V^g^tale,  p.  63.     f  Idem^  pp.  62  and  63.     |  Identy  p.  68.     f  Idem,  p.  157. 
II  Jdem^  p.  Ift6.  IT  Idem,  p.  150.  **  Idt  m,  p.  158.  ft  Idem,  p.  158. 
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in  Fragnriu  vesca  L.  I  quote  him  almost  verbatim.  "When  ll 
does  Dot  produce  stolons,  the  number  of  flower  spikes  is  increased « 
and,  as  they  cannot  run  as  stolons,  i\wy  make  up  for  this  by  con- 
tinual axial  production,  bearing  a  succession  of  flowers  through 
the  whole  season." 

^^  Sometimes  the  runner  party  will  so  get  the  upper  hand  that  the 
pistils  will  be  entirely  suppressed,  in  which  case  the  mnncrs  posh 
out  with  so  much  enthusiasm  as  to  crowd  down  and  frequently 
destroy  their  floriforous  neighbors.  In  fact,  just  in  proportion  as 
the  plant  becomes  truly  fruit  bearing,  and  with  a  tendency  to  pro- 
duce a  succession  of  fruit  on  the  same  stock,  is  the  tendency  to 
produce  runners  checked."  lie  then  gives  a  modification  of  the 
above,  but  which  is  still  a  case  in  point.* 

The  same  journal  contains  a  description  of  a  double  early  saxi- 
frage with  a  small  panicle^  double  flowers  and  no  trace  of  either 
stamen  or  })istil.'\ 

The  animal  kingdom  would  furnish  us  with  still  more  striking 
illustrations.  A  fact  I  had  long  suspected  concerning  hydroceph- 
alic children  met  lately  with  a  most  unexpected  confirmation  in 
the  distinct,  unequivocal  testimon}'  of  one  of  the  most  distin- 
guished living  pathologists.  "The  process  of  enlargement  in 
these  cases  is  often  one  of  simple  growth,  and  that  indeed  to 
a  less  extent  than  it  may  seem  at  first  sight ;  for  it  is  very  rarely 
that  the  due  thickness  of  the  skull  is  attained  while  its  bones  arc 
engaged  in  the  extension  of  their  superficial  area.  Hence  the 
weight  of  an  hydrocephalic  skull  is  not  much^  if  at  all^  greater  than 
that  of  a  healthy  one;  a  large  parietal  bone,  measuring  nine  inches 
diagonally,  weighs  only  four  ounces,  while  the  weight  of  an  ordi- 
nary parietal  bone  is  about  three  ounces."  J 

In  his  admirable  text-book  on  *' Diseases  of  Children,"  2d  e<li- 
tion,  page  298,  Dr.  J.  Lewis  Smith  under  head  of  "Anencephalic 
Children,"  writes: — *'The  vault  of  the  cranium  is  absent.  There 
is  a  deficiency  of  the  frontal,  parietal  and  occipital  bones,  except 
those  portions  which  are  near  tlie  base  of  the  cranium.  These  por- 
tions are  verv*  thick  and  closely  united  as  if  there  were  the  nsntd 
amount  of  osseous  substanee,  but  instead  of  expanding  into  Iho 
arch,  it  had  collected  in  an  irregular  mass  at  the  base  of  the  cra- 


nium." 


•American  Naturalist.  Auprust,  1800.  pp.  .^8  and  ;{20.  f  Iden^  p.  327. 

J  Surgical  Pathology,  Paget,  pp.  68  and  hd.    Third  English  edition. 
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Quoting  again  from  the  same  author  we  are  told :  — "  Hy- 
pertrophy of  the  brain  is  associated  with  rachitis,  and  stunted 
growth."*  Under  rachitis,  he  informs  us  that,  "while  in  the 
first  and  second  stages,  there  is  an  arrest  of  ossification  and  a 
deficiency  of  calcareous  salts  in  the  system,  there  is  often  in  the 
third  stage,  as  Lebert  has  stated,  an  exuberance  of  ossification 
and  a  superabundant  deposit  of  the  salts  of  lime^  so  that  the  re- 
constructed bone  is  stronger  and  firmer  than  the  normal  bone."t 
Here  then  it  would  seem  as  though  the  compensation  might 
extend  over  different  intervals  of  time,  one  period  being  marked 
by  a  plus  quantity,  another  by  a  minus: — a  happy  illustration 
of  what  John  Hunter  called  the  "  body's  memory."  For  this  we 
are  not  entinely  unprepared.  The  "  stale"  condition  of  overtrained 
pugilists  is  as  much  due,  after  all  (some  things  lead  us  to  sup- 
pose), to  an  excessive  demand  on  their  vitality  as  to  subsequent 
dissipation  ;  and  the  earl}-  break  down  of  so  many  of  our  best  col- 
lege gymnasts  is  but  another  fact  in  the  same  category.  Overdraw 
your  bank  deposit  at  one  time  and  you  are  left  a  debtor  at  another. 
Failure  of  the  long  bones  to  properjy  develop  in  their  longitu- 
dinal direction  under  certain  conditions  of  disease  is  connected 
with  undue  thickening  of  the  same  bone. 

Turning  now  to  the  domain  of  surgery  proper: — it  is  probable 
that  the  vast  majority  of  new  growths  will  be  found  to  occur  in 
advanced  age,  or  at  least  after  the  "prime  of  life."  I  exclude 
ovarian  tumors  for  manifest  reasons. 

So  commonly  do  we  find  scirrhus  tumors  of  the  breast  asso- 
ciated with  declining  years,  that  age  is  always  made  an  element 
of  the  diagnosis.  The  testimony  of  Paget  on  this  point  is  most 
explicit.  His  table  of  the  frejiuency  of  cancer  at  the  difierent 
periods  of  life  is 

Under  10  years 5 

Between  10  and  20  years 6*9 

"        20    "    30     "  21 

"        30    "    40     " 48-5 

"       40    "    50     " ;     .     100 

"       50    "    60     " 113 

"       GO    "    70     " 107 

"        70    "    80     " 126  J 

*  Op.  at.,  p.  374.  t  Idem,  pp.  08  and  99.  t  Third  English  Edition,  p.  798. 
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thas  showing  that  its  fVequency  is  more  tlian  twenty-five  times  as 
great  between  seventy  and  eighty  years  as  at  ten  years  of  age. 

Does  it  not  seem  as  though  the  still  unused  strength,  lacking 
in  these  declining  years  a  legitimate  emplo3rment,  were  engaging 
in  the  development  of  a  low  grade  of  cells  whose  vitality  was 
insufficient  for  their  own  stability?  This  however  is  but  a  poor 
hypothesis  to  account  for  a  well  proved  fact. 

Be  all  this  as  it  may,  however,  of  this  there  is  no  doubt : — that 
after  the  removal  of  an  external^  malignant  growth  at  an  advanced 
stage  of  development,  the  chances  of  disease  of  the  same  character 
attacking  an  internal  organ  are  greatly  increased :  hence  prolon- 
gation of  life  is  seldom  gained  b}'  a  surgical  operation.* 

Mr.  John  Simon  gives  an  explanation  of  some  of  ^hese  facts  I 
have  derived  f^om  medical  literature.  I  quote  him,  as  they  pos- 
sibly may  have  a  wider  application.  '^  But  besides  this  antagonism 
effected  through  the  general  circulation,  there  probably  are  antag- 
onisms of  a  local  character;  and  parts  which  are  respectively 
supplied  by  diiferent  contiguously-rising  branches  of  one  arterial 
trunk  seem  specially  able  .thus  to  antagonize  each  other.  For 
assuming  the  flow  through  an  arterial  trunk  to  remain  the  same, 
one  branch,  or  set  of  branches  can  only  transmit  more  blood,  if, 
simultaneously,  another  branch  or  set  of  branches  transmit  less ; 
and  we  may  well  conceive  it  to  be  an  important  function  of  vasi- 
motor  nerves  to  provide  for  the  adjustment  of  this  antagonism,  by 
establishing  such  inter-arterial  sympathies  that  the  relative  opening 
of  one  branch  shall  determine  the  relative  closure  of  another."! 
If  not  too  mechanical  and  in  contravention  of  vasi-motor  function, 
I  would  venture  to  suggest  that  the  relative  closure  of  one  branch 
might  determine  the  opening  of  another,  by  forcing  more  blood 
through  the  latter.  This  would  only  account  for  those  instances 
of  the  organic  balance  in  which  the  plus  and  minus  were  in 
organs  supplied  from  the  same  arterial  trunk,  i.e.,  anatomical  rela-* 
tives.  On  the  next  page  however  the  same  author  takes  a  more 
comprehensive  view  of  his  subject  and  says  : — "  Textural  excitabil- 
it}'  perhaps  is  not  so  exclusively  local  but  that  in  this  respect  also 
these  may  be  conditions  of  inter-textural  balance  ;  the  total  excita- 

*I  am  aware  of  the  statietics  of  Velpeau  regarding  the  remoTal  of  canceitms 
growths,  but  as  they  are  bo  greatly  at  variance  with  the  obserration  of  the  maas  of 
Burgeons,  I  do  not  regard  them  as  invalidating  my  statements. 

t  Holmes'  Surgery,  2d  edition,  Vol.  i,  p.  80. 
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bility  of  the  body  at  any  given  moment  being  perhaps  of  fixed 
amount ;  so  that  with  regard  to  excitement,  just  as  with  regard  to 
blood-supply,  plus  in  one  organ  would  imply  minus  in  another."* 

I  am  unable  to  say  just. what  views  were  entertained  on  this 
subject  by  6eoffh>y  Saint-Hilaire :  —  not  having  aecess  to  his 
writings.  Milne-Edwards  gives  the  following  clear  statement  of 
his  own  opinion.  '^  The  principle  of  connection  of  organs  regu- 
lating the  place  occupied  by  each ;  a  tendency  to  an  organic  bal- 
ancement,  equipoise,  or  compensation  when  the  development  of  an 
organ  acts,  as  it  were,  injuriously  upon  others,  as  if  the  amount  of 
vital  force  were  restricted  and  limited.f" 

Finally,  I  quote  the  following  at  second  hand  from  Meckel.  It 
seems  almost  too  strange  to  be  true,  but  as  the  authority  is  above 
reproach  we  can  only  accept  it  as  a  fact.  Let  it  be  observed  that 
here,  however,  '^  this  antithesis  extends  over  ditferent  children  of 
one  and  the  same  mother.  A  girl  had  on  each  extremity  a  super- 
fluous digit,  and  one  hand  of  her  sister  wanted  four,  being  the 
number  of  digits  which  her  sister  had  in  excess,  reckoning  the  four 
extremities  together.  X  '* 

These  are  a  few  out  of  the  immense  mass  of  similar  illustrations 
I  might  bring  forward  in  support  of  m3'  belief  in  an  absolute  law 
at  the  bottom  of  these  correlations  of  structure,  and  may  I  not 
add : —  often  of  function  ? 

There  are  many  facts  on  the  other  hand,  which  seem  to  militate 
against  it.  But  it  appears  to  me  most  likelj'^  that  as  we  more 
thoroughl}''  understand  the  principles  of  biology,  in  the  same  meas- 
ure will  our  exceedingly  vague  ideas  on  this  subject  become  more 
determined  and  absolute : —  in  fact  the  evidence  must  almost  of 
necessity,  like  that  in  favor  of  the  theory  of  gravitation,  become  of 
a  cumulative  character.  Any  other  supposition  would  imply  a 
belief  in  the  ancient  idea  of  a  luaus  Jiatunn,  which  is  opposed  to 
the  most  firmly  grounded  dogmas  of  modern  science. 

Any  decided  deductions  in  the  way  of-  distinct  propositions  con- 

m 

ceming  this  law  are  as  yet  premature,  but  the  following  may 
find  some  support  in  the  cases  I  have  already  given : — 

1st.  That  organs  anatomically  or  physiologically  related  tend 
to  compensate  among  themselves  for  any  aberration  of  structure 
or  function. 


•/cfem,  p.  81. 

t  Manual  of  Zoology.    Tranalated  by  R.  Knox,  ilited  by  Blake,  edition  1863,  p.  200. 

X  Cyelopetlia  of  Anatomy  and  Physiology,  Vol.  iv,  part  2d.  p.  M6. 
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2nd.  That  an  organ  over-developed  in  one  direction  will  be 
under-developed  in  some  other :  6.(/.,  the  case  of  the  long  bones, 
already  cited. 

3rd.  That  time  may  be  an  element  in  this  compensation :  i.e. 
in  rachitis  deficient  deposit  of  bony  matorial  may  be  followed 
later  in  the  disease  by  an  excessive  deposit  of  it  in  the  same 
bones. 

4th.  That  the  influence  of  this  law  may  extend  fVom  one  con- 
ception to  another,  as  illustrated  by  the  case  related  by  Meckel. 


THE  GAME  FALCONS  OF  NEW  ENGLAND. 
THE  PIGEON  HAWK. 


BY  WM.  WOOD,  M.D. 


This  daring  and  spirited  little  hawk  (Falco  columbarius),  which 
is  peculiar  to  this  continent,  is  found  more  or  less,  common  all 
over  the  United  States  and  extends  its  migrations  beyond  the 
limits  both  north  and  south.  Dr.  Richardson  says  "it  is  not 
uncommon  in  57°  north  latitude."  Cassia  siiys  "it is  found  both 
on  the  Pacific  and  Atlantic  coast  and  its  lociility  ma}'  be  stated  as 
the  whole  of  temperate  North  America."  Audubo;i  found  them 
quite  abundant  in  Texas  "  where  he  shot  five  in  a  short  time."  I 
am  somewhat  at  a  loss  to  know  what  interpretation  to  put  upon 
the  word  abundant  as  used  by  Audubon.  If  it  is  received  ac- 
cording to  the  common  acceptation  of  the  word,  it  is  wholly  at 
variance  with  my  experience,  and  with  that  of  my  collectors,  and 
of  those  with  whom  I  exchange.  Tlie  fact  of  shooting  five  in  a 
short  time  proves  nothing  as  to  its  abundance.  They  may  all 
have  belonged  to  one  brood.  Allen,  in  his  ornithological  notes  on 
the  birds  of  the  Great  Salt  Lake  vallc}*,  says  that  "  the  pigeon 
hawk  and  duck  hawk  were  both  frequent."  This  is  I  think  the 
most  that  can  be  said  of  the  abundance  of  this  hawk  anywhere. 
While  it  is  not  uncommon  in  some  sections,  in  others  it  is  very 
rare.  Nuttall  says,  "It  is,  I  believe,  never  seen  in  New  England." 
For  many  years  I  believed  that  he  was  correct  in  this  assertion, 
for,  having  used  my  gun  (mite  frequently  in  Vermont,  Massachu- 
setts and  Connecticut  for  twenty-three  years  prior  to  1859, 1  had 


THE   GAME    FALCONS   OF  NEW  ENGLAND.  341 

never  shot  a  single  specimen  ;  and  furthermore,  ft4Sm  1847  to  1859, 
many,  and  probably  most,  of  the  hawks  shot  in  this  vicinity  were 
brought  to  me,  as  it  was  known  my  museum  was  free  to  all,  and 
consequently  every  one  was  interested  to  increase  the  number  of 
specimens  and  enhantje  the  attractions  and  value  of*  my  cabinet, 
and  during  this  time  not  a  single  specimen  of  the  pigeon  hawk 
was  brought  to  my  oflice,  although  it  was  generally  known  that 
I  was  very  anxious  to  obtain  one.  There  were  probably  fifty  or 
more  specimens  brought  to  me  that  the  sportsmen  called  pigeon 
hawks,  consisting  mostly  of  Cooper's,  sparrow,  and  sharp-shinned 
hawks,  mostly  the  latter.  Dr.  Crary,  of  Hartford,  who  was  several 
years  my  senior  in  collecting,  had  not  shot  or  received  a  single 
specimen  fVom  New  England  prior  to  this  time.  With  these  facts 
before  me  I  was  prepared  to  endorse  the  assertion  of  Nuttall. 
The  habits  of  some  of  our  birds  were  not  as  well  understood  then 
as  at  present.  AVc  are  now  aware  that  oftentimes  there  is  a  lapse 
of  several  years  between  the  times  of  visitation.  Thus  it  has 
been  with  the  pigeon  hawk.  In  1859  they  were  as  common  as  any 
of  our  Rapacia.  In  1860  they  were  less  common,  and  since  that 
time  I  have  only  occasionally  received  a  specimen  —  one  in  1871 
and  none  the  past  season.  They  probably  have  left  again  for  an 
indefinite  period. 

This  bird  when  sitting  on  a  tree  so  closely  resembles  a  pigeon 
that  it  will  oftentimes  deceive  the  most  expert  hunter.  One  of  the 
specimens  brought  me  was  shot  for  a  pigeon,  and  the  mistake  was 
not  discovered  until  the  bird  was  picked  up.  It  is  from  this  strik- 
ing similarity  that  I  suppose  it  derives  its  name.  Its  flight  is  very 
rapid,  and  the  daring  spirit  that  it  exhibits  is  not  siu-passed  by  any 
bird  of  its  size,  for  it  will  not  only  attack  birds  larger  than  itself, 
but  it  has  even  been  known  to  seize  birds  suspended  in  cages 
beside  the  house.  When  shot  at  and  not  wounded  it  will  fly  in 
circles  over  the  head  of  the  sportsman  uttering  short  piercing 
shrieks.  The  little  corporal  hawk  of  Nuttall,  and  the  Fcdco 
temerarius  of  Audubon,  are  one  and  the  same  bird,  and  are  now 
considered  by  naturalists  the  adult  of  the  pigeon  hawk.  At  what 
age  it  arrives  at  adult  plumage  I  am  unable  to  say.  It  certainly 
is  not  the  first  year,  and  so  far  as  is  known  to  ornithologists  it 
may  take  several  years.  It  would  seem  from  the  testimony  of 
Cassin  to  be  at  least  three  years.  He  says,  "  There  are  three  well 
defined  stages  exhibited  in  a  large  number  of  specimens  before 
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mc."  ''Of  thesb  the  adult  is  easily  distingoishcd  and  is  reiy 
nearly  as  figured  by  Audubon  under  the  name  of  Falco  temerariuM, 
but  of  the  other  two  plumages  we  cannot  at  present  determine 
which  is  the  more  mature."  This  hawk  is  called  by  some  the 
bullet  hawk  on  account  of  its  rapid  flight.  *  It  is  one  of  the  most 
destructive  of  our  rapacious  birds.  Says  Samuels, ''  As  he  strikes 
his  prey  he  almost  alwa3s,  iif stead  of  clutching  it  as  it  falls, 
alightsb  after  it  has  fallen,  in  the  same  manner  as  the  great-footed 
hawk." 

There  seems  to  be  some  doubt  about  its  nesting  in  New  Eng- 
land or  New  York.  Says  Dr.  Brewer,  "  I  have  inquired  into  the 
matter  for  the  past  forty  years,  and  I  hav^  yet  to  know  of  the 
first  instance  of  the  nest  and  eggs  of  the  pigeon  hawk  having 
ever  been  found  in  any  part  of  Massachusetts.  That  it  may 
breed  in  some  mountainous  and  wild  region  is  of  course  possible, 
and  my  inability  to  trace  it  is  only  negative  testimony."  Says 
G.  A.  Boardman  of  Maine,  ''  I  have  never  found  the  nest  of  the 
pigeon  hawk,  but  have  no  doubt  it  breeds  here,  as  I  shoot  it  all 
summer  and  winter ;  it  probably  nests  in  some  thick  trees  not  easily 
seen.  It  is  not  a  very  common  hawk  with  us."  Says  Samuels,  "It 
is  not  improbable  that  it  breeds  in  New  England,  although  I  do  not 
remember  of  an  authenticated  instance."  Says  DeKay,  *'  It  is  not 
uncommon  in  this  state  (New  York).  It  does  not  so  far  as  I  have 
ascertained  breed  here."  I  have  for  thirty-six  years  used  my  gun 
in  Vermont,  Massachusetts  and  Connecticut,  having  resided  in 
each  of  the  above  named  States.  I  have  followed  the  valley  of  the 
Connecticut  river  to  its  mouth  —  have  followed  the  Green  moun- 
tain range  from  Vermont  into  Connecticut  without  finding  the  nest 
of  the  pigeon  hawk.  For  the  last  twenty  years  I  have  employed 
collectors  in  New  England  to  gather  birds  and  eggs  for  me,  and 
have  not  received  an  egg  of  this  bird.  (The  same  can  be  said  of 
my  collectors  in  other  parts  of  the  United  States.)  Notwithstand- 
ing all  this  negative  testimony  I  am  of  the  opinion  that  they  nest 
occasionally  in  New  England  ;  for  in  1859  I  received  six  si>ecimens 
of  this  bird  shot  in  Tilay,  June  and  August,  and  it  seems  improb- 
able that  six  should  remain  here  through  the  nesting  season  and 
not  breed.  In  May,  18G0,  a  gentleman  who  resides  some  five  miles 
distant,  informed  me  that  a  small  hawk  came  almost  every  day  and 
carried  off  a  chicken  for  him  —  that  it  never  missed,  for  it  went  so 
like  lightning  that  there  was  no  escaping  its  grasp.     He  said  that 
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it  always  came  in  the  same  direction  from  a  tract  of  woods  near 
his  house.  Thinking  A*om  his  description  that  it  must  be  either 
the  sharp-shinned,  sparrow,  or  pigeon  hawk,  and  believing  that 
it  must  have  a  nest  near,  and  wishing  to  obtain  the  eggs,  I  drove 
out.  Accompanied  by  my  friend,  we  carefully  searched  the  woods 
without  finding  anything  except  the  nest  of  the  red-shouldered 
hawk.  The  next  day  the  same  little  hawk  returned  and  was  shot, 
and  is  now  in  my  collection,  a  beautiful  representative  of  the  pigeon 
hawk.  I  have  no  doubt  that  it  had  a  nest  about  there,  as  it  was  the 
season  for  nesting,  and  it  always  came  from,  and  went  to  the  same 
piece  of  woods  and  in  the  same  direction.  If  it  had  not  young,  it 
must  have  been  carr34ng  food  to  its  mate  while  incubating.  If  a 
mere  straggler,  it  would  come  and  go  without  any  definite  place 
of  resort.  Our  inability  to  find  the  nest  was  not  strange,  as  there 
were  some  sixty  or  eighty  acres  of  heavy-timbered  oaks  and  pines 
in  the  tract. 

There  seems  to  be  some  diversity  of  opinion  as  to  where  they 
nest,  as  well  as  to  the  color  and  number  of  eggs.  Hutchins  informs 
as  that  it  nests  in  hollow  rocks  and  trees  about  Hudson's  Bay — 
making  its  nest  of  sticks  and  lining  it  with  feathers,  and  laying 
from  two  to  four  white  eggs  marked  with  red  spots,  while  Audubon 
says  "  that  in  Labrador  he  found  three  nests  placed  on  the  top 
branches  of  the  low  fir  trees,  composed  of  sticks  slightly  lined  with 
moss  and  feathers,  and  that  each  nest  contained  five  eggs  of  a  dull 
yellowish  brown  color  thickly  clouded  with  iiTcgular  blotches  of  dull 
dark  reddish  brown."  He  also  found  another  nest  with  five  3'oung 
in  it.  Nuttall  says  "  that  it  chiefl}'  inhabits  and  rears  its  young  in 
the  southern  states.*'  Dr.  Brewer  says  Nuttall  is  probably  mis- 
taken, as  ^'  The  pigeon  hawk  is  distributed  in  the  breeding  season 
throughout  the  northern  part  of  North  America.  It  breeds  as  far 
to  the  south  as  Maine  on  the  Atlantic  coast,  and  California  on  the 
Pacific."  ''  In  every  instance  when  I  have  heard  of  the  pigeon 
hawk  as  a  summer  resident  south  of  Maine  it  has  proved  to  be  the 
sharp-shinned  hawk  {Accipiter  fuHcus)  "  And  furthermore  he  says, 
in  alluding  to  its  nesting  in  hollow  trees,  ''  This  is  a  condition  in 
which  the  nest  of  the  pigeon  hawk  is  never  found,  and  one  in  which 
no  other  hawk  than  the  sparrow  hawk  is  ever  found."  Dr.  Abbott 
of  New  Jersey  claims  to  have  found  a  nest  with  young  in  it  in  a 
hollow  sycamore  tree  near  Trenton,  in  May,  1803,  and  to  have  found 
the  nest  with  eggs  on  an  elm  tree  in  1865.    How  are  these  difier- 
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enccs  to  be  recouciled?  Further  investigation  alone  can  settle 
them.  Tlie  egg  in  my  cabinet  was  taken  in  Labrador  and  is  well 
represented  on  plate  first,  figure  first  of  Samuels'  Ornithology. 
Long  diameter  l^^  ;  short  diameter  It*^. 

As  I  have  only  one  egg,  and  as  the  number  of  specimens  I  have 
seen  has  been  quite  limited,  I  cannot  speak  authoritatively  upon 
the  subject.  I  will  only  say  that  the  markings  are  almost  exactly 
like  those  of  the  duck  hawk  described  in  my  previous  article  on 
the  game  falcons  of  New  lingland.  They  look  like  diminutive 
duck  hawk's  eggs. 

In  this  as  in  all  binls  of  prey,  so  far  as  I  have  investigated  the 
subject,  the  female  is  the  largest  and  most  powerful  bird.  Fe- 
male—  length,  12  to  14  inches;  alar  extent,  24  to  27  inches. 
Male — length,  10  to  12  inches  ;  alar  extent,  23  to  25  inches. 

The  adult  male  is  seldom  taken  here,  perhaps  one  in  twelve  or 
fifteen  specimens.  As'  the  description  of  the  three  stages  of  plu- 
mage is  given  so  accurately  by  Mr.  Cassin,  and  corresijonds  with 
my  observations,  I  will  give  each  stage  as  described  by  him. 

Adult  male.  "  Entire  upper  parts  bluish  slate  color,  every 
feather  with  a  black  longitudinal  line  ;  foreliead  and  throat  white, 
other  under  parts  pale  yellowish  or  reddish  white ;  every  feather 
with  a  longitudinal  line  of  brownish  black ;  tibiae  light  ferru- 
ginous with  lines  of  black.  Quills  black,  tipped  with  ashy  white ; 
tail  light  bluish  ash}',  tipped  with  white  and  with  a  subtenninal 
band  of  black,  and  with  several  other  transverse  narrower  bands 
of  black ;  inner  webs  nearly  white ;  cere  and  legs  j'cllow ;  bill 
blue. 

Younger.  Entire  upper  plumage  dusky  brown,  quite  light  in 
some  specimens,  and  with  a  tinge  of  ashy  ;  head  above  with  nar- 
row stripes  of  dark  brown  and  ferruginous,  and  in  some  speci- 
mens many  irregular  spots  and  edgings  of  the  latter  color  on  the 
other  upper  parts.  Forehead  and  entire  under  parts  dull  white, 
the  latter  with  longitudinal  stripes  of  light  brown  ;  sides  and  flanks 
light  brown,  with  pairs  of  circular  spots  of  white  ;  tibia;  dull  white, 
with  dashes  of  brown  ;  tail  pale  brown,  with  about  six  transverse 
bands  of  white,  cere  and  legs  greenish  yellow. 

Young.  Upper  plumage  brownish  black,  white  of  the  forehead 
and  under  parts  more  deeply  tinged  with  reddish  yellow ;  dark 
stripes  wider  than  in  the  preceding;  sides  and  flanks  with  wide 
transverse   bands  of  brownish  black,  and  with  circular  spots  of 
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yellowish  white.  Quills  black ;  tail  brownish  black,  tipped  with 
white  and  with  about  four  bands  of  white ;  cere  and  feet  greenish 
3'ellow." 


ON  A  SECOND   EDITION  OF  THE   GEOLOGICAL 

MAP    OF    THE  WORLD.* 

BY   JULES    MARCOU. 

In  1859  I  finished  the  manuscript  of  a  geological  map  of  the 
earth,  which  appeared  two  years  after  at  Winterthur,  Switzerland, 
in  eight  sheets,  on  a  scale  of  ^■s,(y^(5,jjT5iT'  The'  map,  prepared  by  the 
learned  geographer,  my  friend  M.  J.  M.  Ziegler,  on  Mercator's  plan, 
although  defective  as  regards  certain  details  of  execution  resulting 
from  my  departure  from  Zurich  to  Boston,  has,  however,  been  re- 
ceived with  favor  by  geologists  as  filling  a  desideratum  in  science. 
Some  reductions  and  translations,  with  my  consent,  have  been 
made  in  German,  French  and  English. f 

I  have  now  just  finished  the  manuscript  of  a  second  edition, 
intended  to  be  placed  in  the  International  Exposition  of  Vienna, 
in  May,  1873. 

Not  only  have  I  carefully  reviewed  all  the  materials  used  in  pre- 
paring the  first  edition  ;  but  also  profited  by  numerous  and  impor- 
tant additions  published  during  the  past  fourteen  years,  and  have 
had  in  my  hands  a  certain  number  of  inedited  geological  maps  and 
observations,  which  have  been  very  liberally  furnished  by  geolo- 
gists who  have  explored  and  inhabited  different  countries  remote 
and  difl^cult  of  access.  Let  us  pass  in  review  very  succinctly  the 
more  important  of  these  new  rnaterials. 

In  the  Arctic  regions  several  expeditions  have  enabled  us  to 
color  geologically  a  part  of  the  islands  of  Spitzbergen,  of  Green- 
land, and  to  modify  the  geological  age  of  the  coal  deposits  of  the  is- 
lands of  Disco,  Prince  Patrick  and  Bank's  Land.    M.  Nordenskiold 

•Read  before  the  Boston  Society  of  Natural  History,  March  19, 1873. 

fFrom  the  negligence  of  MesBrs.  Oscar  Fraas  and  Henry  Woodward,  my  name  has 
been  omitted  in  the  Geiman  and  Englinh  editions  of  the  reductions  of  my  map.  M. 
Fraas  has  apologized  for  it  in  a  letter  that  he  has  written  on  the  subject,  while  M. 
Henry  Woodward,  without  any  explanation,  has  contented  himself  with  simply  erasing 
my  name  from  the  block  of  the  French  edition  which  appears  in  "La  Terre",  by  my 
fHend  Elis^e  Reclus. 
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hM  pablished  at  Stookholm  a  ''Sketch  of  the  Oeolcu  of 
bergen,^  where  he  recogniiee  the  ctTitaUine  rockti  the 
CerboniferouB,  Triaetio,  Jurassio  and  Tertiaiy.    But  the 
expected  discoveries,  in  latitudes  sc  high,  are  those  of 
floras,  dating  at  tlie  miocene  tertiaiy  epoch,  when,  acinnrtl^  to 
Professor  O.  Heer,  all  the  northern  polar  region  was  ooYered 
a  vegetation  analogous  to  that  which  to-day  exists  in  the 
em  part  of  the  temperate  region  of  the  northern  liemispben. 

The  geological  survey  of  the  kingdom  of  Norway  direeled  hgr 
Fkof.  KJerulf,  besides  some  important  modiflcations  In  the 
graphical  distribution  of  rocks  of  the  southern  part  of  thia 
has  discovered  a  coal  field  of  great  interest  fWmi  Its 
position,  in  one  of  the  isles  of  the  group  of  LofToden,  the 
of  Ando,  as  well  as  its  geological  age,  wliich  dates  from  the  Ji 
sic  epoch,  as  the  coal  lied  of  the  coast  of  Yorkshire. 

Tiie  great  geological  map  of  the  entire  Austro- Hungarian 
arohy,  published  by  M.  F.  K.  von  Hauer,  has  enabled  us  to 
and  to  give  more  precision  to  the  geology  of  the  Eastern  Aipsv  of 
Carpathia,  of  Dalmatia  and  Hungary.  General  Helmersen  pnb» 
lisbed  at  St.  Ptolemhurg,  in  1HG3,  a  new  edition  of  the  geologlesi 
map  of  KusHia,  bamHi  on  that  of  McHnrs.  MurcliiHon,  Vemenil  aad 
KoyHcrling.  Hut  tlic  luofit  iiii|M>rtAiit  uioiliflcationH  have  beta 
made  in  Kuhhiuii  K^?uio}]:y  by  the  roflcarchos  of  MeMrs.  Lndwig, 
Ilarlmt  dc  Maniy,  V.  i\e  Moller  and  Wai^nor,  who  have  demon* 
fltrat<Nl  the  oxiHtonce  of  an  ('noriiiouH  Triassic  funnation«  rxtcnd* 
ing  uvi*r  a  ruuHuieraltU*  ext<*nt  uf  country,  and  wliich  liad  beaa 
confoiiiidc<i  and  coin|)riHc<l  by  Sir  KcNicrick  Miirt-hinon  and  his 
collaborutiirs  with  the  Zct'hstcin  and  Uothlicgentic,  undrr  tlie  im- 
pn>|M*r  name  of  the  IVriniaii  HyHtcin.  Thin  qucHtinn  of  the  Rua* 
sian  '*l)vaH  and  TriaH,*'  raimMl  by  nie  in  1H51K  lum  received  a  deft* 
nite  ami  entire  Noiiitioii  in  the  H4*iirte  of  my  viewn,  in  the  im|Mirtant 
work  **l)yaH"  liy  Dr.  II.  H.  (ieinitx,  l^Mpzi^.  lHi\2,  ami  in  **The 
(j«H»lo};iral  Map  of  the  WeNtern  Slo|»e  of  the  Tral'*  by  Valrrien  de 
MoUer,  St.  reterf*biir>^,  \HC\K 

The  pN»lo^y  of  hlf^ypt  ami  PnleHtine  liaM  lMK*n  es|)eciaUy  modifttd 
by  the  rcMMirchcH  of  my  friend  Dr.  (>iu*ar  Fnum,  wlio  has  kindfy 
Hcnt  nie  lN*HifleH  hiri  Journey  entitii*«l  **  To  the  Orient,**  a  manuscript 
geul4»^i(*id  map  of  tiio*H*  rt*^ioiiH.  The  Kn^HiUi  military  exps«litkNi 
to  AbyMMiiiia  Iuim  Ikm-u  of  the  ^n*ateMt  advantage  to  geology,  and 
Mr.  W.  T.  Ulanfonl,  of  the  Geological  Survey  of  Indbi,  who 
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panied  the  expedition,  has  published  a  geological  map  of  the  route 
traversed  by  the  English  army.  For  a  long  time  geologists  have 
disagreed  as  to  the  age  of  a  great  sandstone  formation  designated 
generally  under  the  name  ^'  Nubian  Sandstone,"  and  in  the  first 
edition  of  the  "Geological  Map  of  the  World,"  I  have  referred 
these  sandstones  to  the  New  Red  Sandstone  (Dyas  and  Trias) 
by  basing  my  conclusions  on  the  lithology  and  on  a  piece  of  fossil 
wood  found  in  Egypt,  and  described  by  Professor  Unger.  M. 
Louis  Lartet,  jr.,  after  a  journey  in  these  regions,  believed  that  he 
had  discovered  a  complete  and  exact  solution  of  the  age  of  these 
sandstones ;  and  in  his  work  entitled  "  Essay  on  the  Geology  of 
Palestine,  Egypt  and  Arabia,"  Paris,  1869,  as  also  in  a  note  in- 
serted in  the  "  Bulletin  of  the  Geological  Society  of  France,"  vol. 
XXV,  p.  490,  under  the  title  of  "  On  a  Special  Formation  of  Red 
Sandstones  in  Africa  and  Asia"  he  refers  them  not  only  to  the 
Cretaceous  formation,  but  even  the  horizon  of  the  Gault  and  of  the 
Glanconian  chalk  ;  and  on  a  geological  map  he  shows  this  forma- 
tion extending  from  Lebanon,  by  Sinai,  to  the  Cataracts  of  As- 
souan as  far  as  Karthoum.  Mr.  Blanford  has  indicated  these 
Nubian  Sandstones,  which  he  has  named  Adrigat  Sandstone,  under 
some  fossilifcrous  limestones  containing  a  Jurassic  fauna  and 
which  he  has  named  "  Antalo  Limestone,"  and  he  is  led  to  regard 
the  Nubian  Sandstones  as  of  the  age  of  the  New  Red  Sandstone 
(Dyas  and  Trias).  As  regards  Sinai,  two  English  observers, 
Messfs.  Wilson  and  Holland  have  shown  in  these  Nubian  Sand- 
stones the  presence  of  some  carboniferous  fossils,  or  at  least  of 
fossils  of  the  age  of  the  Dyas.  Thus  the  determination  of  the 
epoch  of  the  New  lied  Sandstone  for  the  Nubian  Sandstone  ap- 
pears to  be  confirmed. 

The  geology  of  India  has  continued  to  be  the  object  of  very  im- 
portant lesearches  on  the  part  of  Thos.  Oldham  and  his  assistants 
in  the  geological  survey  of  this  vast  empire.  IVIy  friend  Mr.  Old- 
ham has  kindly  sent  me  a  manuscript  map  which  modifies  greatly 
the  results  which  I  had  accepted  for  the  first  edition  of  my  map. 

In  China,  we  have  had  some  data  quite  exact  on  several  points, 
thanks  to  the  researches  of  Messrs.  Kingsmill,  the  Abbe  David, 
Pampelly  and  Bickmore.  Professor  E.  Beyrich  has  published  a 
work  on  the  Island  of  Timor,  and  M.  Jules  Gamier  has  given  a 
geological  map  of  New  Caledonia. 

New  Zealand,  thanks  to  the  researches  of  Messrs.  Ferdinand  Von 
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Hochstettcr,  Julius  Ilaast  and  James  Hector,  is  to-<lay  completely 
knowu,  and  I  owe  to  the  kindness  of  the  two  last  named  aavatUs^ 
a  manuscript  geological  map  of  these  isles,  which  has  Just  ap- 
peared at  Wellington  under  the  title  of  "  Sketch  Map  of  the  Ge- 
ology of  New  Zealand." 

No  country  has  made  so  much  progress  in  geology  daring  the 
last  twelve  yeai's  as  Australia.  The  discover}'  and  search  for  gold 
have  certainly  contributed  to  it,  and  tlie  different  colonies  have 
devoted  considerable  suras  towards  sustaining  geological  sur^'cys 
and  mining  statistics.  The  colony  of  Victoria  especially  has  shown 
the  example  in  the  construction  of  a  good  geological  map  by 
Messrs.  Selwyn,  Brough  Smyth,  Ulrich,  Henry  Y.  L.  Brown,  etc. 
From  Tasmania  I  have  received  a  manuscript  map  of  all  of  Van 
Dieraen*8  Land  by  Mr.  Charles  (jould,  who  for  several  j-ears  has 
directed  the  Geological  Survey.  In  New  South  Wales  the  Rev. 
W.  B.  Clarke  has  given  in  numerous  memoirs  some  excellent  gen- 
eralities on  this  part  of  the  Australian  Continent;  and  Mr.  R. 
Daintree  has  just  published  a  "  Sketch  Map  of  the  Geology  of 
Queensland"  (Quart.  Journ.  of  the  Geol.  Soc.  of  London,  vol. 
.  xxviii,  p.  271,  1872.)  Finally,  during  these  last  two  j^ears  Mr. 
Henry  Y.  L.  Brown  has  made  a  geological  reconnoissance  of  West- 
ern Australia. 

Mr.  Alfred  Grandidier  has  given  in  tn*and  outlines  the  general 
characters  of  the  island  of  Madagascar,  which  appears  to  have 
almost  nothing  in  common  with  South  Africa,  while  it  possesses 
great  affinities  with  the  geology  of  Western  Australia,  and  even  of 
New  Zealand.  Southern  Africa  has  for  several  years,  and  espec- 
ially since  the  discovery  of  the  diamond  mines,  been  the  object  of 
geological  researches,  which  allow  us  to  trace  with  considerable 
exactitude  the  principal  lines  of  its  geognostical  constitution. 
The  geological  map  of  the  colon}'  of  Natal  has  been  published  by 
Mr.  C.  L.  Griesbach,  and  the  great  formation  of  the  Karoo  Sand- 
stone, analogous  to  and  probabl}^  identical  with  the  Nubian  Sand- 
stone, has  been  studied  with  care  by  Messrs.  G.  W.  Stow,  G.  Gre}', 
Atherstone  and  Evans.  ^lessrs.  Jones  and  Huxley  have  coordi- 
nated and  expressed  general  views  on  researches  made  on  the  same 
localities ;  and  I  owe  to  the  friendship  of  Professor  T.  Rupert 
Jones  a  manuscript  map  reviewing  all  that  has  been  done  in  this 
southern  portion  of  the  African  continent. 

In  the  New  World  Messrs.  Musters  and  F.  de  Pourtales  have 
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discovered  a  group  of  extinct  volcanoes  between  the  River  Gal- 
legos,  Cape  Yirgius  and  the  eastern  entrance  of  Magellan  Straits, 
in  Patagonia.  Professor  Burmeister,  Director  of  the  Museo  Pub- 
lico of  Buenos  Ayres,  has  sent  me  a  manuscript  geological  map  of 
the  Argentine  Republic,  and  Mr.  David  Forbes  has  published  a 
new  geological  map  of  a  part  of  Bolivia  and  Peru,  which  slightly 
modifies  the  most  complete  and  detailed  one  of  the  late  Alcide 
d'  Orbigny. 

In  Brazil  some  great  modifications  and  connections  have  been 
introduced  by  the  researches  of  Messrs.  Hartt,  Coutinho,  Chand- 
less  and  Orton,  especially  in  the  basin  of  the  Amazons,  and  on  the 
shore  of  the  Atlantic  Ocean.  The  Devonian  aud  Carboniferous 
formations  have  been  traced  to  Mont  Ercre  and  to  the  first  Cat- 
aract of  the  River  Tapajos ;  tlie  Cretaceous  formation  is  found  in 
upper  Purus,  and  the  Tertiary  formation  near  Pebas  on  the  River 
Maranon. 

Mr.  Charles  B.  Brown  has  sent  me  a  manuscript  geological  map 
of  English  Guiana,  the  geological  survey  of  which  he  has  directed 
for  several  years.  The  same  savant  published  several  years  ago, 
in  collaboration  with  Mr.  J.  G.  Sawkins,  a  detailed  geological  map 
of  Jamaica. 

Venezuela  and  the  United  States  of  Columbia,  or  New  Granada, 
have  been  explored  by  Messrs.  Rogias,  Uricoechea  and  Dr.  Maaek, 
all  of  whom  have  ver}'  kindly  communicated  to  me  their  interest- 
ing and  difficult  researches.  The  republics  of  San  Salvador  and 
of  Guatemala  have  ])ecn  explored  by  the  late  August  Dollfus  and 
M.  E.  de  Montserrat,  who  have  given  a  geological  map  of  them. 
Finally,  Baron  F.  von  Gerolt,  for  a  long  time  Prussian  minister  to 
Mexico,  has  published  in  New  York  a  geological  map  of  a  part 
of  the  vast  plateau,  principall}^  of  volcanic  origin,  which  extends 
between  Puebla,  Guerrero,  Guanujuato  and  San  Luis  Potosi  in 
Mexico. 

The  United  States  and  the  British  Provinces  of  North  America 
have  continued  to  be  the  object  of  numerous  researches  and  geo- 
logical publications.  I  may  signalize  especially  (1)  in  Hudson's 
Bay  Territory  the  explorations  of  Messrs.  J.  Hector,  Kennicott, 
Hind,  Bell  and  Richardson ;  (2)  the  numerous  journeys  and  stud- 
ies of  Dr.  Ilayden  on  the  Upper  Missouri ;  (3)  the  remarkable 
discoveries  of  Dr.  Newberry  in  Arizona  and  New  Mexico,  of 
Messrs.   C.  King,  Rcmond  de  Corbineau,  H.  Engelmann,  S.  F. 
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Emmons,  Marsh,  Cope  and  Gilbert  in  California,  Nevada,  Utah^ 
Wyoming,  Colorado  and  Sonora. 

I  have  preserved  the  same  classification  of  rocks  and  the  same 
colors,  except  for  the  pliocene  formation,  which  I  have  taken  oat 
of  the  tertiary  formation  to  place  it  with  the  quaternary  and 
modem  formations,  with  which  it  has  moits  affinities. 

TABLE   OF   COLORS   AND   EXPLANATION. 

S  Recent.         ) 
Uuuternary.  >  Modern  Rocks. 
Pliocene.      ) 

VeUow.j  J!i;:<-«°«-    j  Tertiary  Rock.. 

Pale  blue,  JuraHsic.  i  Secondary  Rocks. 
Brown  Sienna. }  SyJI^i,?;  \  New  Red  Sandstone  Rocks. 
««!>««•  1  Mou^iuTn'"  ififj^tone.  |  ^-'arboniferous  Rock8. 


iOld  Red  Sandstone. 
.Silurian.  }  Pal.Tozoic  Rocks  or  Granwacke. 

Taconic. 


I  Pala 


Pink  — Crystalline  Rocks. 
Vermilion  —  Volc-anic  Rockt*. 

The  classification  of  stratified  rocks  is  merely  provisional,  and  it 
is  really  accurate  but  only  for  the  northern  temperate  zone,  and  even 
in  that  zone  it  is  limited  to  the  basins  of  the  Atlantic  Ocean  and 
of  the  Mediterranean  Sea.  However,  as  we  go  from  these  limits, 
and  as  we  arrive  in  India  or  on  the  Missouri  and  in  California, 
then  we  encounter  difficulties,  that  have  been  noticed  and  treated 
of  quite  plainly  by  most  observers,  which  are  obstacles  which  can 
not  be  passed  over  in  silence  nor  yet  avoided.  For  a  stronger 
reason  when  we  leave  the  north  temperate  zone,  we  find  some 
anomalies  and  difficulties  which,  far  from  tending  to  be  cleared  up 
with  time,  on  the  contrary  prove  more  and  more  the  insufficiency 
of  our  classifications  and  the  slight  value  of  so-called  palaH>nlo- 
logical  laws.     Let  us  cite  some  summary  examples  : — 

In  the  Punjab,  on  the  southern  side  of  the  Salt  Range,  near 
Jabi^  Dr.  William  Waagen  has  just  found  some  ^' Goniatites, 
Ceratites  and  Ammonites  all  together  in  a  limestone  betl  of  about 
one  foot  and  a  half  in  thickness,  associated  with  unmistakable 
Producti,  Athyris,  etc."  (See :  On  the  Occunence  of  Ammonites 
associated  with  Ceratites  and  Goniatites  in  the  Carboniferous 
deposits  of  the  Salt  Range,  "Mem.  Geol.  Surv.  of  India,"  vol. 
ix,  art.  4.    That  is  to  say  that  there  occur  in  the  same  beds,  fossil 
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forms  which  in  Central  Europe  indicate  Carboniferous,  Triassic 
and  Jurassic  formations. 

In  the  Valley  of  the  Missouri  the  forms  of  fossil  Brachiopods, 
which  in  Europe  characterize  the  Mountain  Limestone,  such  as 
Producti,  AthjTis,  Spirifer,  etc.,  are  found  in  some  beds  which 
contain  at  the  same  time  some  other  fossils,  of  which  the  forms 
Allorisma,  Solemia,  Schizodus  and  Pleurophorus,  indicate  in 
Europe  the  Dyas  (formerly  improperly  called  Permian).  Thus 
several  geologists  have  ignored  the  existence  of  the  Dyas  in 
Nebraska,  in  Iowa,  and  in  Illinois,  and  have  sought  to  substitute 
for  it  a  formation  of  passage  that  they  name  Dyaso  or  Permio- 
Carboniferous. 

In  California  the  forms  of  Tertiary  and  Cretaceous  fossils  are 
mixed  together  in  such  a  way  that  some  refer  some  groups  of  rocks 
to  the  Cretaceous  formation,  while  others  regard  them  as  of  the 
"Tertiary  epoch. 

In  Australia,  some  beds  contaiuing  Carboniferous  Brachiopods 
are  found  placed  beneath  and  even  alternately  with  coal  containing 
a  flora  regarded  in  Yorkshire  (England)  as  Jurassic.  Finally  in 
New  Zealand,  the  formations  called  Secondary  seem  to  be  entirely 
obliterated  ;  and  it  has  been  necessary  to  unite  some  rocks  in  the 
same  groups  under  the  bizarre  name  of  upper  Palaeozoic  or  lower 
Secondary,  ignorant  to  which  of  the  two  to  refer  them ;  and  of 
the  upper  Secondary  or  lower  Tertiary. 

These  examples  show  that  our  classifications  and  our  laws  are 
still  imperfect,  and  also  the  progress  there  remains  to  be  made  in 
order  to  thoroughly  know  the  history  of  the  earth.  The  attempts 
at  classifications  of  eruptive  and  stratified  rocks ;  those,  not  less 
numerous,  of  the  relative  ages  of  interruptions  in  the  deposits  of 
stratified  rocks ;  the  study  of  the  breaks  and  dislocations  which 
have  taken  place  on  the  surface  of  our  planet,  and  of  the  relations 
which  may  exist  between  the  one  and  the  other,  are  all  premature 
attempts,  and  of  doubtful  value.  Having  a  knowledge,  not  even 
very  profound,  of  some  localities,  theorizers  have  launched  into 
the  midst  of  generalities  the  value  of  which  is  very  debatable  even 
in  the  interests  of  geology.  But  as  it  is  a  quality  of  human  nature 
of  always  wishing  to  theorize  and  to  go  from  the  particular  to  the 
general,  and  as  we  are  always  fond  of  simple  explanations  and  a 
priori  views,  we  easily  fall  into  an  admiration  for  all  those  who 
seem  to  unveil  and  render  themselves  masters  of  the  secrets  of 
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nature,  and  who  expose  them  in  certain  brilliant  mathematie  laws, 
enhanced  by  the  attraction  of  diflicultics  overcome,  and  of  secrets 
unveiled.  Vain  efforts !  They  are  only  deceiving  mirages.  Ten, 
twenty,  thirty  years  of  obser^'ation  dissipate  them,  and  demon- 
strate  their  insufficiency  and  falsity.  It  is  obser^'ation  alone. 
Observe !  Always  observe !  Do  not  leave  a  single  corner  of  the 
globe  without  the  minute  observations  of  travelling  and  of  resi- 
dent geologists ;  and  then  we  can  generalize,  and  the  mj^steries  of 
our  planet  will  he  unveiled  and  systematized  in  a  synthesis,  solid, 
logical  with  facts,  well  balanced  and  truly  philosophical. 


BEVIEWS  AND  BOOK  NOTICES. 

Geology  or  Montana.*  —  Full  of  interest  as  this  volume  is  to' 
naturalists  and  geologists,  it  also  forms  the  most  authentic  accoant 
we  have  of  the  j'oungest  of  our  territories ;  and  as  such,  with  its 
fully  illustrated  accounts  of  the  hot  springs  and  geysers  of  the 
Yellowstone  and  its  tributaries,  the  graphic  description  of  the 
wonders  of  the  Yellowstone  lake  and  falls,  and  of  the  Yellowstone 
National  Park,  together  with  the  results  of  Messrs.  Lesquereux 
and  Cope's  pal.Tontological  discoveries,  will  make  the  work  excel- 
lent reading  for  any  one  not  specially  versed  in  science. 

The  White  Mountain  hot  si)rings  on  Gardiner's  River,  will  first 
engage  our  attention.  They  are  not  so  numerous  nor  so  wonderfbl 
as  those  of  the  Yellowstone  valley  or  Fire  Hole  basin,  but  are 
much  more  accessible,  and  were,  at  the  time  the  party  survej'ed 
them,  frequented  b}'  a  number  of  invalids,  especially  those  suffer- 
ing from  cutaneous  diseases.     We  quote  Prof.  Ilayden's  account. 

''We  pitched  our  camp  at  the  foot  of  the  principal  mountain,  by 
the  side  of  the  stream  that  contained  the  aggregated  waters  of  the 
hot  sjM'ings  above,  which,  by  the  time  they  had  reached  our  camp, 
were  sufliciently  cooled  for  our  use.  Before  us  was  a  hill  200  feet 
high,  composetl  of  the  calcareous  deposit  of  the  hot  springs,  with 
a  83'steni  of  step-like  terraces  which  would  defy  any  description  by 
words.  The  eye  alone  could  convey'  any  adequate  conception  to 
the   mind.     The   steep  sides  of  the  hill  were  ornamented  with  a 

•Preliminary  Report  of  United  States  Survey  of  Montana  and  Tortions  of  Adjacent 
Territories;  being  a  FlAli  Annual  Report  of  Process.  By  F.  V.  Hayden,  U.  S.  Geolo- 
gist, \Vai}hington,  187*2.  8vo.  pp.  538.    With  Mapt^  and  lUustrations. 
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1  n  broad  flat  terrace  cov- 
■  eretl  wore  or  less  witt 
I  iliese  htLsins,  one  hiin- 
1  ilrwl  and  fifty  tj)  two 
'  iiilrcd  yards  iu  diam- 
^r,  und  many  of  them 
I  g^ing  ^°  decay.  Here 
G  fiiitl  tlin  largest,  fln- 
it,  and  moat  act  ire 
!|  spring  of  tlie  fiiroui)  at 
'  o  present  time.  TJie 
j[  largest  spring  ia  very 
r  tlK<  oiitur  margin 
of  the  terrace  and  is  '25 
■  10  iVet  in  diiimeter,  the  water  so  per- 
i^- fi'dl)-  traiif]iargni  that  one  can  look  down 
~^fnto  the  heantiful  ultramarine  depth  to 
tthe  bottom  of  the  liosin.  The  sides  o 
r-the  basin  are  ornamented  with  ooral-Hke 
'  forms,  witli  a>  great  variety  of  shades, 
from  pure  white  to  a  bright  ereani-yellow, 
and  the  hlne  aky  rcductet^  in  the  trans- 
parent waters  gives  an  azure  tint  to  the 
.whole  which  surijnsses  all  art.  The  calcareous  deiKjsit  around 
the  rim  in  also  most  elegantly  ornamented,  but,  like  the  icy  cover- 
ing of  a  pool,  extends  fiom  the  edge  toward  the  centre,  and  this 
])r*jjecla  over  tho  liasin  until  it  is  not  more  than  a  fourth  of  an  ineh  , 
thick.  These  springs  have  one  or  more  centres  of  ehnllition,  and 
in  this  gronp  it  ia  constant,  seldom  rising  more  than  two  to  four 
inches  alwvc  th«  surface.  From  various  portions  of  the  rim  the 
water  flows  out  in  moderate  <inantilies  over  the  sides  of  the  hill. 
Whenever  it  gathers  into  a  channel  and  Hows  (i«ite  swiftly,  basins 
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witli  skies  Trom  2  to  8  feet  bigb  are  formei],  with  the  oruauiented 
(]c9ign»(  projiortionately  coarse,  but  whea  tlie  water  flows  ftlowly, 
myriaijs  of  lie  little  basins  are  formed,  oiie  below  the  otiier.  wIUi 
a  kind  of  irregiilnr  system,  us  it  might  Ito  called,  wliicli  roti.tU lutes 
the  differeno*  between  the  works  oT  nature  and  works  of  art.  The 
Hat«r  holdit  a  great  ainoiint  of  lime  in  solution.    Jl  alio  c<nilaiu 


>Tiic  soda,  alinnina  and  inaf 

hu  ebtdlition  is  largely  duo  lo  tin 

niHsioii  of  large  quanliiifit  of  ear- 

\  bo II iir  acid  gas.    As  these  wnt«rs  flow 

donn   the   sides  of   the    uiounlain, 

»  thev  constantly  deposit  mor*?  or  leu 

'  of  tliis  calcareous  sediment  ii)  ulnio«l 

,-erv  possible  variety  of  form.    Un- 

cTuc'titb  the  sides  of  many  of  tli«M 

poiils  arc  rows  of  stalactites  of  all 

sizes,  many  of  tliem  exquisitely  op- 

I   iiamonted.  formml   by  the  dripping 

J  of  the  water  over  iLe  margins  of  the 

f'pfli'ir. '"-"'.liner-!  Illvrr.  "  liaSiUS." 

"Lilierty  Cap  (Fig.  71)  la  an- 
doiditeilly,"  says  our  author,  "the  remains  of  an  extinct  ^(•yvft." 
The  water  was  forced  up  with  considerable  power,  and  probaUr 
without  intermission,  building  uj)  ita  own  crater  until  tliu  f 
beneath  was  eshanated,  and  then  it  gradaally  closed  itself  I 
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the  sammit  and  perished.  No  water  flows  from  it  at  the  prescut 
time."  The  above  figure  illustrates  this  chimney-like  extinct  gey- 
ser, of  which  large  numbers  were  scattered  over  the  surface 
"formed  by  what  may  be  properly  called  pulsating  geysers/' 
Fig.  72  illustrates  one  of  a  series  of  bathing  pools  which  is  thus 
described. 

"Between  one  of  the  largest  oblong  mounds  and  the  base  of  the 
upper  terrace,  there  is  a  kind  of  a  valley-like  interval,  which  has 
once  been  the  centre  of  much  activity,  but  at  the  present  time 
there  are  numerous  small  jets  from  which  the  water  is  thrown  to 
the  height  of  2  to  4  feet.  But  it  is  to  the  wonderful  variety  of 
exquisitely  delicate  colors  that  this  picture  owes  the  main  part  of 
its  attractiveness.  The  little  orifices  from  which  the  hot  water 
issues  are  beautifully  enamelled  with  the  porcelain-like  lining,  and 
around  the  edges  a  layer  of  sulphur  is  precipitated.  As  the  water 
flows  along  the  valley,  it  lays  down  in  its  course  a  pavement  more 
beautiful  and  elaborate  in  its  adornment  than  art  has  ever  yet  con- 
ceived. The  sulphur  and  the  iron,  with  the  green  microscopic 
vegetation,  tint  the  whole  with  an  illumination  of  which  no  decora- 
tion-painter has  ever  dreamed.  From  the  sides  of  the  oblong 
mound,  which  is  here  from  30  to  50  feet  liigh,  the  water  has  oozed 
out  at  different  points,  forming  small  groups  of  the  semicircular, 
step-like  basins." 

We  will  then  follow  our  party  to  the  basin  of  the  Yellowstone. 

"The  area  of  this  basin  is  about  forty  miles  in  length.  From  the 
summit  of  Mount  Washburn,  a  bird's-eye  view  of  the  entire  basin 
may  be  obtained,  with  the  mountains  surrounding  it  on  every  side 
without  any  apparent  break  in  the  rim.  This  basin  has  been  called 
by  some  travellers  the  vast  crater  of  an  ancient  volcano.  It  is 
probable  that  during  the  Pliocene  period  the  entire  country  drained 
by  the  sources  of  the  Yellowstone  and  the  Columbia  was  the  scene 
of  as  great  volcanic  activity  as  that  of  any  portion  of  the  globe. 
It  might  be  called  one  vast  crater,  made  up  of  thousands  of  smaller 
volcanic  vents  and  fissures,  out  of  which  the  fluid  interior  of  the 
earth,  fragments  of  rock,  and  volcanic  dust  were  poured  in  un- 
limiteil  quantities.  Hundreds  of  the  nuclei  or  cores  of  these  vol- 
canic vents  are  now  remaining,  some  of  them  rising  to  a  height  of 
10,000  to  11,000  feet  above  the  sea.  Mounts  Doane,  Langford, 
Stevenson,  and  more  than  a  hundred  other  peaks  may  be  seen  from 
any  high  point  on  either  side  of  the  basin,  each  of  which  formed 
a  centre  of  efl'usion.  Indeed,  the  hot  springs  and  geysers  of  this 
region,  at  the  present  time,  are  nothing  more  than  the  closing 
stages  of  that  wonderful  period  of  volcanic  action  that  began  in 
Tertiary  times.  In  other  words,  they  are  the  escape-pipes  or  vents 
for  those  internal  forces  which  once  were  so  active,  but  are  now 
continually  dying  out." 
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The  celebraleil  Falls  of  tlie  Ydlowslone  {Fig.  73)  < 
two  pitches,  one  HO  fi'el,au<l  tlio  oilier  n  (]uiirter  of  s  uilleli 
where  the  rivpr  plunges  down  n  distance  of  350  ftot,  into  a  cnSoil  ^ 
whose  walls  are  1200  to  1500  feet  high,  &o4  "cIf«ontt»l  wfib  the 


most  bctiulifi/.  colors  Uliit  the  hniniui  eye  over  saw,  with  tlM  rodts 
wentheri-d  into  nn  ulmotit  imllniitei]  variety  of  forms."  .  .  .  Jt  Is 
a  sight  fVir  more  bcAiitinil.  tliutigb  not  so  grnnd  or  iinpnMlTC  at 
tliut  of  Kiagara  Fails. 
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"This  entire  basin  was  once  the  bed  of  a  great  lake,  of  which  the 
lofty  range  of  mountains  now  surrounding  it  formed  the  rim,  and 
the  present  lake  is  only  a  remnant.  During  the  period  of  the 
greatest  volcanic  activity  this  lake  was  in  existence,  though,  its 
limits,  perhaps,  could  not  now  be  easily  defined  ;  but  it  was  at  a 
later  period  inclose<l  within  the  rim.  The  basis  rock  is  a  very 
hard,  compact  basalt,  not  easil}"  worn  away  by  the  elements.  The 
surface  is  exceedingly  irregular,  and  filling  up  these  irregularities 
is  a  greater  or  less  thickness  of  volcanic  breccia  and  the  deposits 
of  hot  springs.  Upon  all  this,  in  some  localities,  continuing  up  to 
the  time  of  the  drainage  of  this  lake,  were  deposited  the  modern 
volcanic  clays,  sands,  sandstones,  and  pudding-stones,  which 
reach  an  aggregate  thickness  of  800  to  1 ,000  'feet.  Above  the 
Upper  Falls  the  Yellowstone  flows  over  a  hard,  basaltic  bed  for 
sixteen  miles  from  its  outlet  at  the  lake  ;  there  is  then  an  abrupt 
transition  ftom  the  hard  basalt  to  the  more  yielding  breccia,  so 
that  the  river  easily  carved  out  a  channel  through  it ;  the  vertical 
walls  are  clearly  seen  from  below  the  falls,  passing  diagonally 
across  the  rim.  The  Lower  Falls  are  formed  in  the  same  way ;  the 
entire  mass  of  the  water  falls  into  a  circular  basin,  which  has  been 
worn  into  the  hard  rock,  so  that  the  rebound  is  one  of  the  mag- 
nificent features  of  the  scene.  Below  the  Lower  Falls  the  sides  of 
the  canon  show  the  material  of  which  it  is  mostly  composed. 
Where  the' river  has  cut  its  channel  through  the  hard  basalt, 
the  irregular  fissures,  which  undoubtedly  extend  down,  in  some 
manner,  toward  the  heated  interior,  are  distinctly  seen.  Local 
deposits  of  silica,  as  white  as  snow,  sometimes  100  or  500  feet  in 
thickness,  are  seen  on  both  sides  of  the  Yellowstone.  These  also 
are  woni  into  columns,  which  stand  out  boldly  from  the  nearly 
vertical  sides  in  a  multiplicit}-  of  picturesque  forms.  The  basis  ma- 
terial of  the  old  hot-spring  deposits  is  silica,  originally  as  white  as 
snow,  but  very  much  of  it  is  tinged  with  every  possible  shade  of 
color,  fV'om  the  most  brilliant  scarlet  to  pink  or  rose  color,  from 
bright  sulphur  to  the  most  delicate  cream.  There  are  portions  of 
the  day  when  these  colors  seem  to  be  more  vivid,  and  the  rugged 
walls  of  the  canon  stand  out  more  in  perspective,  so  that  while  the 
falls  fill  one  with  delight  and  admiration,  the  Grand  Canon  sur- 
passes all  the  others  as  the  one  uuiiiue  wonder,  without  a  parallel, 
probably,  on  our  continent.  We  may  conclude,  therefore,  from  the 
point  of  view  presented  above,  that  while  the  canon  has  somewhat 
the  appearance  of  a  great  cleft  or  canon,  it  is  simply  a  channel 
carved  by  the  river  out  of  predeposited  materials,  after  the  drain- 
age of  the  old  lake-basin." 

The  Yellowstone  lake  is  described  in  glowing  terms.  It  is  22 
miles  long  from  north  to  south,  averaging  10  or  15  miles  in  width 
from  east  to  west,  with  a  depth  of  300  feet.  "  It  is  fed  by  the 
snows  that  fall  upon  the  lofty  ranges  of  mountains  that  surround 
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it  on  every  side.  The  water  of  the  lake  has  at  all  seasons  nearly 
the  temperature  of  cold  spring-water."  . 

Happily  this  wonderful  basin,  or  Yellowstone  Park,  has  by  Con- 
gress been  set  apart  as  a  National  Park,  and  thus  its  attractions 
will  remain  forever  free  to  all,  and  we  trust  safe  from  injury  by 
curiosity  venders  et  id  omne  genus. 

Before  leaving  Prof;  Hay  den's  report  we  may  call  attention  to 
the  soda  springs  at  the  bend  of  Bear  river,  describing  them  in  the 
words  of  the  report. 

''At  the  bend  of  Bear  river  is  located  the  most  interesting  group 
of  soda  springs  known  on  the  continent.  They  occupy  an  area  of 
about  six  square  miles,  though  the  number  is  not  great.  At  this 
time  they  may  be  called  simply  remnants  of  former  greatness. 
Numerous  mounds  of  dead  or  dying  springs  are  scattered  every- 
where, and  only  a  few  seem  to  be  in  active  operation.  So  far  as 
the  manner  of  building  up  the  calcareous  mounds  is  concerned,  it 
does  not  differ  from  that  of  the  hot  springs  in  the  Yellowstone 
valley,  and  it  ma}''  be  that  they  were  boiling  springs  at  some  period 
in  the  past.  At  the  present  time  they  are  not  usually  much  above 
the  temperature  of  ordinary  spring-water.  In  one  or  two  instances 
the  active  springs  were  found  to  be  lukewarm.  Nearly  all  the 
springs  were  in  a  constant  state  of  more  or  less  agitation  from  the 
bubbles  of  gas  that  were  ever  escaping.  In  a  few  cases  the  water 
is  thrown  up  2  to  4  feet.  Cue  spring  with  a  l)asin  10  feet  in  diam- 
eter, with  the  surface  covered  over  with  bubbling  points  f^om  car- 
bonic acid  gas  escaping,  had  a  temperature  of  Cl^°  ;  another  bub- 
bling spring,  65°.  The  Bear  river  cross-cuts  a  number  of  the 
mounds,  thus  revealing  the  secret  of  their  structure.  The  mounds 
vary  from  a  few  feet  to  twenty  or  thirt}^  feet  high,  built  up,  in  the 
same  way  as  the  hot  spring  cones,  by  overlapping  layers.  There 
are  man}'  of  these  mounds,  which  show,  by  the  steepness  of  the 
sides,  the  amount  of  hydrostatic  pressure.  Many  of  the  chimneys 
are  nearly  vertical,  with  the  inner  surface  coated  over  with  a  sort 
of  porcelain." 

The  second,  third  and  fourth  parts  of  the  reports  contain  valua- 
ble contributions  from  Messrs.  Thomas,  Lesquereux,  Coi>e,  Leid}', 
Meek,  Horn,  Uhler,  Edwards,  Porter  and  Beaman. 

Mr.  Lesquereux  gives  the  following  summary  of  his  views  de- 
duced from  the  study  of  our  Tertiary  and  Cretaceous  flora. 

'"  1st.  The  Tertiar}'  flora  of  North  America  is,  b}'  its  tj'pes,  in- 
timately related  to  the  Cretaceous  flora  of  the  same  country. 

2d.  All  the  essential  types  of  our  present  arborescent  flora  are 
already  marked  in  the  Cretaceous  of  our  continent,  and  become 
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more  distinct  and  more  numerous  in  the  Tertiar)' ;  therefore  the 
origin  of  our  actual  flora  is,  like  its  faciesy  truly  North  American. 

3d.  Some  types  of  the  North  American  Tertiary  and  Cretaceous 
flora  appear  already  in  the  same  formations  of  Greeiiland,  Spitz- 
bcrgen,  and  Iceland ;  the  derivation  of  these  types  is  therefore 
apparently  from  the  arctic  regions. 

4th.  The  relation  of  the  North  American  Tertiary  flora  with  that 
of  the  same  formation  of  Europe  is  marked  only  for\orth  Ameri- 
can types,  but  does  not  exist  at  all  for  those  which  are  not  rep- 
resentod  in  the  living  flora  of  this  continent.  Therefore  the 
European  Tertiary  flora  partly  originates  from  North  American 
types,  either  directly  from  our  continent  or  derived  from  the  arctic 
regions. 

5th.  The  relation  of  the  Tertiary  flora  of  Greenland  and  Spitz- 
bergen  with  ours  indicates,  at  the  Tertiary  and  Cretaceous  epochs, 
land  connection  of  the  northern  islands  with  our  continent. 

6th.  The  species  of  plants  common  to  the  Cretaceous  and  Ter- 
tiary formations  of  the  arctic  regions  and  of  our  continent  indicate, 
in  the  mean  temperature  influencing  geographical  distribution  of 
vegetation,  a  difference,  in  -|-,  equal  to  about  b°  of  latitude  for  the 
Tertiary  and  Cretaceous  epochs. 

7th.  The  same  kind  of  observations  on  the  geographical  distribu- 
tion of  vegetable  species  shows  at  the  Tertiary  and  Cretaceous 
times  diflferences  of  temperature  according  to  latitude,  analogous 
to  what  is  remarked  at  our  time  by  the  characters  of  the  southern 
and  northern  vegetation." 

We  quote  with  much  satisfaction  the  conclusions  of  so  able  a 
palaeontologist  as  Mr.  Lesqucreux  that  the  European  Tertiary  flora 
partly  originated'  from  arctic  North  America.  We  may  be  par- 
doned for  referring  to  our  own  view  expressed  in  1865.  From  a 
study  of  the  quaternary  fossils  of  Labrador  and  New  England,  we 
ventured  on  general  grounds,  though  not  a  botanist,  to  dissent 
from  the  view  of  Dr.  J.  D.  Hooker,  that  the  flora  of  northeastern 
arctic  America  was  essentially  Scandinavian  in  its  origin.* 

Dr.  Horn  discourses  on  the  distribution  of  the  Coleoptera  col- 
lected on  the  plains  of  the  Rocky  Mountains  and  the  mountains  of 
Oregon  and  Montana.  The  species,  owing  to* the  variation  in  alti- 
tude, temperature,  and  the  food  [)lants,  vary  in  a  corresponding 
ratio.     He  remarks  on  this  subject  as  follows  : — 

^''Eleodes  obscura  Say  affords  a  beautiful  illustration  of  the  ex- 
tent to  which  this  divergence  may  be  carried.  As  a  general  rule 
I  find,  not  only  in  Eleodes,  but  also  in  many  other  genera,  that  the 

*  Observations  on  the  Glacial  Phenomena  of  Labrador  and  Maine.  Itoad  Oct.  4, 
1808.    (Memoirs  Boston  Jiociety  of  Natural  History,  1807.) 
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higher  the  elcvntiou  or  the  colder  the  climate,  the  rougher  and  more 
deeply  sculptured  is  the  species.  The  smoother  forms  of  E,  obscura 
may  therefore  be  expected  in  the  southern  regions  in  which  it  oc- 
curs ;  for  example,  var.  dispersa  is  New  Mexican,  elytra  with 
scarcely  any  traces  of  stria; ;  var.  obscura,  elytra  distinctly  sulcatey 
but  not  deeply,  is  from  Colorado  and  Southern  Idaho.  As  we 
advance  to  the  west  the  elytra  are  more  deeply  sulcatc,  as  in 
var.  arata^  while  var.  sulcipeiinis^  from  nearer  the  Pacific  coast, 
has  deeply  sulcate  el3'tra,  with  very  convex  interspaces.  The  same 
variation  of  sculpture  occurs  in  Cnlosoma  Inxatum  Say,  which 
starts  in  Colorado  with  comparatively  smooth  elytra,  until  in  Van- 
couver we  find  the  elytra  covered  with  lines  of  granular  elevations, 
forming  the  variety  known  as  C.  phnelioides  Walker.  The  two  ex- 
tremes of  each  series  above  noted  appear  to  differ  widely  from 
each  other,  and  to  be  entitled  to  rank  as  distinct  species.  In  the 
foregoing  remarks  reference  only  has  been  made  to  variations 
within  specific  limits.  The  same  law  appears  to  hold  between  dif- 
ferent species.  In  the  genus  Omus  the  most  roughly  sculptured 
species  occurs  in  Washington  Territory  (0.  Dejeanii  Reiche),  and 
the  smoothest  (0.  Uvvis  Horn)  from  near  Visalia,  California.  The 
object  of  the  preceding  remarks  is  to  explain  what  appears  to  be  a 
law  of  variation  for  our  western  slope,  and  thus  cause  the  unnec- 
essary multiplication  of  species,  founded  on  slight  characters,  to 
be  avoided. 

Species  eveiy where  in  our  fauna  appear  to  be  distributed  on 
lines  of  countr}'  presenting  as  nearly  as  possible  similar  meteoro- 
logical conditions.  Thus  many  Oregon  forms  extend  southward 
into  California,  gradually  seeking  a  higher  mountain  habitat  as  the 
region  becomes  warmer.  Two  species  illustrate  this — Tragosoma 
Ilarrisii  and  PhryrjanojMhis  coUaris.  Both  ext-end  their  habitat 
from  Maine  to  California,  following  the  cooler  regions  westward 
from  ]\Iaine  through  the  Canadas  and  Red  River  region,  thence 
northward  nearly  to  Sitka.  From  the  latter  point  southward  to 
Oregon  both  occur  at  the  ordinary  level,  and  rising  as  a  more 
southern  region  is  reached,  until  at  the  latitude  of  Visalia  they 
occur  onl}'  a  short  distance  below  the  snow-line,  at  an  altitude  of 
from  ten  to  twelve  thousand  feet. 

From  Southern  Calilbrnia  species  have  extended  along  the  des- 
ert regions  bordering  the  Colorado  river  to  Utah.  Two  instances 
are  presented  in  the  collection  just  examined — Calosoma  semilwve 
and  Ain'sodacti/Ius  piceus.  Species  advancing  from  the  region  just 
cited  cannot  be  expected  to  cross  the  Rocky  Mountains.  Our 
common  Harpidus  cnUginosns  extends  westward  over  all  obstacles 
until  the  base  of  the  Sierra  Nevada  is  reached.  It  has  not  yet 
occurred  in  California  proper.** 

The  volume  concludes  with  important  papers  on  the  Ilemiptera 
by  Mr.  Uhler,  and  an  extended  essay  on  the  Orthoptera  b^-  Prof. 
Thomas,  illustrated  b}-  two  plates. 
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Recent  Contributions  to  American  Geographical  Ornithol- 
ogy. —  We  have  before  us  several  recent  papers  relating  to  tlie 
avian  faunae  of  a  number  of  quite  widel}'  separated  localities.  iTo 
Messrs.  Holden  and  Aiken  we  are  indebted  for  "  Notes  on  the 
Birds  of  Wyoming  and  Colorado  Territories."*  These  notes  were 
sent  to  Dr.  T.  M.  Brewer  for  his  private  use,  and  by  him  commu- 
nicated  to  the  Boston  Society  of  Natural  History.  From  his  in- 
troductory note  we  learn  that  Mr.  Ilolden's  observations  were 
made  *'in  summer,"  and  Mr.  Aiken*s  "between  November  1, 
1871,  and  May,  1872.  The  exact  locality,  however,  is  left  in  doubt, 
but  we  are  led  to  infer  from  Mr.  Ilolden's  remarks  which  follow, 
that  this  gentleman's  observations  were  made  chiefly  about  Sher- 
man "in  the  immediate  vicinity  of  the  Black  Hills,"  near  the  boun- 
dary of  Wyoming  and  Colorado  Territories.  Mr.  Aiken's  notes, 
as  partially  appears  from  his  memoranda  (and  as  I  have  learned 
from  private  sources),  were  made  in  El  Paso  County,  Colorado 
(most  of  them  near  Fountain),  some  two  hundred  miles  south 
of  Sherman  and  about  two  thousand  feet  less  in  elevation.  The 
two  localities  thus  differ  greatly  in  cliraatological  and  other  gen- 
eral features  affecting  the  distribution  of  species.  The  whole 
number  of  species  given  in  the  list  is  one  hundred  and  forty,  of 
which  but  twenty-seven  are  common  to  the  two  localities.  Only 
fifteen  are  mentioned  by  Mr.  Holden  that  are  not  noted  by  Mr. 
Aiken,  while  the  latter  reports  ninety-eight  that  are  not  given  by 
the  former.  The  whole  number  mentioned  as  occurring  in  the 
vicinity  of  Sherman  is  hence  forty-two,  while  one  hundred  and 
fourteen  were  observed  near  Fountain.  The  primary  value  of  faunal 
lists  consists,  of  course,  in  the  indications  they  give  as  to  the  avian 
peculiarities  of  limited  districts.  It  would  hence  have  been  far 
better,  doubtless,  not  to  have  combined  in  a  single  list  the  notes 
made  at  such  distant  localities,  and  under  such  diverse  topographi- 
cal and  climatic  conditions.  These  observations,  however,  as  thus 
given,  are  'extremely  interesting  and  ver}'  valuable,  having  evi- 
dently been  carefully  made.  They  are,  moreover,  from  localities 
hitherto  scarcely  explored  ;  the  very  imperfect  recently  published 
list  of  the  birds  of  Cheyenne  (some  forty  miles  east  of  Sherman, 
on  the  Plains,  and  nearly  two  thousand  feet  lower)  and  the  partial 

•Notes  ou  the  Birds  of  Wyoming  and  Colorado  Territories.  By  C.  H.  Holden,  Jr. ; 
with  AdditiounI  Memoranda,  by  C.  £.  Aiken.  Proc.  Bost.  Soc.  Nat.  Ilbt.,  Vol.  XX,  pp. 
103-210;  Doc.  1872.    (Read  June  5, 1872.)  • 
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lists  of  the  birds  of  South  Park  and  of  the  region  at  the  baae  of 
the  mountains  between  Denver  and  Colorado  Cit}',*  being  the  only 
special  reports  relating  to  the  birds  of  the  region  embraced  within 
or  contiguous  to  the  districts  explored  by  Messrs.  Ilolden  and 
Aiken. 

The  country  about  Sherman  is  one  of  the  most  barren  and  for- 
bidding of  any  of  the  inhabited  portions  of  the  great  central  pla- 
teau of  the  continent,  and  the  small  number  of  species  observed 
there  by  Mr.  Holden  fairly  indicates  its  poverty,  ornithologically 
considered.  On  the  other  hand,  the  region  about  Fountain,  in 
the  valley  of  the  Upper  Arkansas,  is  in  a  far  milder  and  more  fer- 
tile district,  and  the  much  larger  number  of  species  reported  by 
Mr.  Aiken  indicates  nearly  its  proportionately  greater  richness  in 
avian  life.  Neither  of  these  lists  purj^orts  to  be  complete  or  ex- 
haustive, yet  they  probably  embrace  all  the  more  common  and 
characteristic  species  of  the  two  localities. 

The  whole  number  of  names  given  is  one  hundred  and  forty-two, 
but  in  the  foregoing  remarks  it  has  been  considered  safe  to  regard 
the  Troglodytes  a'edon  of  Iloklen's  list  and  the  T.  Parkmani  of 
Aiken's  as  identical,  both  undoubtedly  referring  to  the  same  race 
(T.  a'edon  J  var.  Parhmani)  of  T.  a'edon  and  not  to  two  species, 
even  if  it  be  assumed  that  T.  Parkmani  and  T.  a'edon  are  specifi- 
call}'  distinct.  In  like  manner  the  Scolecophagus  ferniginens  of 
Holdeu's  list  has  been  regarded  as  *S'.  qfanoce2)hah(s  of  Aiken's, 
since  the  latter  is  a  common  summer  resident  far  to  the  eastward 
of  Sherman,  while  S,  ferrugineus  has  not  been  previously  reporte<l 
from  points  nearer  Sherman  than  Eastern  Kansas.  I  have  also 
learned  that  Erisniatura  Dominica  should  read  E.  ruhida, 

Mr.  W.  D.  Scott  has  given  a  'Partial  List  of  the  Summer  Birds 
of  Kenawha  County,  West  Virginia.'*t  The  list  is  based  on  •'two 
months  of  field-work  (from  the  middle  of  January  till  the  middle 
of  August,  1872),"  and  embraces  eighty-six  species.  The  accom- 
panying notes  indicate  the  relative  abundance  of  the  species 
observed,  and  embrace  occasionally  short  notices  of  habits  and 
descriptions  of  the  first  or  nesting  plumage  of  the  young,  in  cases 
where  such  stages  had  not  been  prevtousl}'  well  described. 

The  avian  fauna  of  Kenawha  County  consists  of  a  mixture  of 


*  See  AUen's  "Ornithological  Reronnoissunce  orPortionfl  of  Kansas,  Colorado.  Wy* 
oming  and  Utah,"  Bull.  Mus.  Com.  Zool.,  Vol.  Ill,  pp.  li:M8:J,  June,  1872. 

t  Proc.  Boat.  Soc.  Nat.  Hist.  Vol.  XV.  pp.  2l9-2-»8,  Jan.  18?J  (Ueud  Oct.  2. 1872). 


REVIEWS  AND   BOOK   NOTICES.  363 

species  more  or  less  distinctive  of  the  Alleglianian  and  Carolinian 
faunae,  representatives  of  the  former  prevailing  In  the  highlands, 
and  representatives  of  the  latter  in  the  valleys.  The  capture  of  a 
pair  of  Dendrceca  Dominica  is  reported, —  a  species  whose  north- 
em  limit  of  distribution  has  generally  been  supposed  to  be  the 
lowlands  of  the  South  Atlantic  and  Gulf  States.  Mr.  Scott  calls 
especial  attention  to  the  fact  that  certain  species  which  range  over 
a  wide  area  in  latitude  differ  appreciably  in  color  at  this  locality 
from  their  representatives  from  more  northern  or  southern  locali- 
ties, being  more  intensely  colored  than  those  from  points  to  the 
northward,  while  they  are  less  so  than  those  found  further  south. 
Thryothorus  Ludovicianus  and  Ortyx  Virginianus  are  cited  as 
strongly  marked  instances.  As  a  faunal  list,  the  paper  affords 
valuable  data  concerning  the  summer  distribution  of  the  birds  of 
the  Atlantic  States. 

Mr.  T.  Martin  Trippe  has  published  "  Notes  on  the  Birds  of 
Southern  Iowa,"*  based  on  "  the  author's  observations  during  a 
period  of  nearly  two  years  in  Southern  Iowa.  .  .  .  One  year  was 
spent  in  the  southwestern  part  of  Mahaska  County ;  the  other  in 
the  northeastern  part  of  Decatur  County,  the  latter  point  being 
fifty  or  sixty  miles  southwest  of  the  former."  Mr.  Trippe  states 
that  although  these  localities  are  so  near  each  other,  and  similar 
in  their  physical  features,  there  are  quite  marked  differences  in 
their  avian  faunae.  In  Mahaska  County,  for  instance,  the  War- 
blers are  much  more  abundant  than  in  Decatur  County,  while  sev- 
eral species  were  met  with  at  the  latter  or  more  southern  point  that 
were  not  seen  at  the  other.     Among  these  are  Zonotrichia  querula,  i 

Spizella  pallida^  Vireo  Belli  and  /Salitinctes  ohsoletus,  birds  whose 
range  is  chiefly  westward  and  southward.  Spizella  pallida  is  prop- 
erly a  bird  of  the  plains,  and  Saljniictes  obsoletus  has  not  been  pre- 
viously reported  much  to  the  eastward  of  the  Rock}*^  Mountains. 
Several  pages  of  remarks  descriptive  of  the  locality  and  its  faunal 
peculiarities  introduce  the  list,  and  add  much  to  the  value  of  the 
paper. 

The  list,  though  not  presented  as  a  complete  one,  is  believed  by 
its  author  to  pretty  fairly  represent  the  main  avian  characteristics 
of  the  region  in  question.  Of  the  one  hundred  and  sixty-two 
species  mentioned,  ninety-two  were  observed  breeding,  or  in  such 
numbers  during  summer  as  to  leave  no  doubt  of  their  breeding 

•Proc.  Bost.  Soc.  Xat.  Hist.,  Vol.  XV,  pp.  229,  March,  1873  (Read  Oct.  16, 1872). 
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there,  eighty-five  of  them  being  regarded  as  commoD.  Mr,  Trippe 
calls  attention  tc  the  fact  that  all  but  fifteen  of  the  species  he 
found  breeding  in  abundance  in  Southern  Iowa,  breed  also  abun- 
dantly on  the  Atlantic  coast,  in  the  same  latitude,  nearly  fifteen 
hundred  miles  to  the  eastward.  This  he  considers  as  an  astonish- 
ingly  small  difference,  considering  the  great  distance  between  the 
two  points.  Although  perhaps  surprising  at  first  sight,  when 
taken  in  connection  with  the  fact  of  the  considerable  differenoea 
in  the  faunjE  of  localities  separated  by  only  two  or  three  hundred 
miles  in  latitude,  it  finely  illustrates  certain  general  laws  of  geo- 
graphical distribution,  namely,  that  difference  in  longitude  has  per 
86,  almost  nothing  to  do  with  the  limitation  of  habitat,  while  a 
slight  difference  in  latitude,  being  necessarily  accompanied  by  dif- 
ferences of  temperature,  is  a  powerful  modifying  cause.  In  other 
words,  that  species  are  limited  in  longitude  by  climatic  and  other 
differences  in  the  conditions  of  environment  resulting  from  the 
configuration  of  the  general  surface  of  the  country,  and  not  by 
distance  merely.  Mr.  Trippe's  list  is  accompanied  with  valuable 
notes  relating  to  the  season  of  occurrence  and  relative  abundance 
of  the  species.  —  J.  A.  A. 

New  Avian  Subclass.*  —  The  recent  discovery  of  Ichtliyornis 
dispar^  and  Apatornis  celer,  is  one  ranking  in  interest,  and  impor- 
tance with  that  of  the  ArclKHopter^fx ;  an  important  gain  to  paleon- 
tology which,  as  Prof.  Marsh  observes,  "  docs  much  to  break  down 
the  old  distinctions  between  Birds  and  Reptiles,  which  the  Archtvop^ 
teryx  has  so  materially  diminished."  With  just  appreciations 
of  the  value  of  tlie  characters  presented,  the  writer  proposes  for 
the  birds  an  order  Ichthyornithes^  and  a  subclass  Odontornithes, 
The  vertebroj  were  amphica^lian,  and  there  were  numerous,  small, 
compressed,  pointed  teeth,  distinctly  socketed,  in  both  jaws.  If 
Prof.  Marsh's  surmise,  that  the  Archceopteryx  likewise  had  teeth 
and  biconcave  vertebrje,  should  prove  true,  a  question  of  synony- 
my with  Saururcn  might  arise.  In  explanation  of  the  improi>er 
allocation  of  Ichthyornls  (in  the  Key  to'North  American  Birds), 
among  ordinar}^  natatorial  types,  it  should  be  stated  that  informal 
tion  of  the  discovery  was  received  just  as  the  pages  were  going  to 
press,  and  in  advance  of  Prof.  Marsh's  final  determinations.  — 
E.G. 

*  Ona  Xeta  Snbclusa  of  Fossil  liirds  (OiM)NTOuyiTHES).  Dy  O.  C.  Marsh,  *•  American 
Journal  Science  and  Arts,"  t,  Feb.,  1S73  (pub.  Jan  21, 1873), 
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CoLORreo  AND  Drying  of  Natural  Flowers.  —  Mr.  Miiir  gives 
the  following  abstract  of  this  paper,  by  E.  Puscher  (Dingl.  Polj't. 
J.  ccv,  391-2.)  The  flowers  are  place<l  in  a  glass  funnel,  which 
is  inverted  over  a  plate  containing  a  few  drops  of  sal  ammo- 
niac solution.  After  a  few  minutes,  most  blue  violet  or  bright 
carmine-colored  flowers  change  to  a  Schweinfurt  green  ;  dark  car- 
mine flowers  become  black,  white  change  to  sulphur-yellow.  The 
flowers  plunged  into  fresh  water  retain  their  new  colors  for  2-6 
hours,  and  then  lose  them.  By  a  somewhat  similar  treatment  with 
hydrochloric  acid,  many  flowers,  especially  asters,  may  be  colored  a 
beautiful  red,  which  is  lasting  after  the  flowers  are  carefully  dried. 

The  Influence  of  Colored  Light  on  Assimilation  by  Plants. 
—  E.  Lommel  (Pogg.  Ann.  cxlv,  442.)  (Abstr.  by  E.  Kincb.) 
enumerates  many  of  the  conclusions  ai'rived  at  by  diflcrent  experi- 
menters on  this  subject,  and  considers  it  a  well-ascertained  fact 
that  the  greatest  amount  of  decomposition  is  produced  by  those 
ra^'s  which  are  absorbed  by  chlorophyll,  and  have  at  the  same 
time  a  high  mechanical  intensity.  Solid  chloroph3'll  shows  the 
absorption  bands  ii,  iii,  and  iv,  but  very  much  less  plainly  than  a 
solution  of  chlorophyll,  because  the  white  light  which  passes  be- 
tween the  interstices  of  the  chlorophyll  cells  usually  forms  a  con- 
tinuous spectrum  over  the  absorption  banils,  and  so  dims  or  wholly 
obliterates  the  paler  ones,  whilst  the  band  i  sutFers  only  a  slight 
diminution  in  intensity.  The  theory  of  the  author  is  supported 
by  the  direct  experiments  of  N.  J.  C.  Miiller  (Bot.  Untersuchungen, 
Heidelb.  1871)  and  by  the  following  experiment. 

Two  similar  bean-plants  were  placed  in  frames,  the  sides  and 
top  of  the  first  of  which  were  composed  of  a  combination  of  blue 
cobalt  glass  and  red  copper  glass,  which  allowed  only  the  red  rays 
between  A  and  B  to  pass  through  ;  in  the  second,  a  combination 
of  red  and  violet  glass  was  used,  which  transmitted  only  the  mid- 
dle red  rays.  Both  conbinations  were  so  dai-k  that  the  plants  could 
scarcely  be  seen  from  the  outside ;  their  power  of  transmitting 
heat  rays  was  almost  identical.  At  the  end  of  a  week,  the  first 
plant  was  sickly  and  had  not  increased  in  size,  whilst  the  young 

leaves  of  the  second  plant  had  doubled  in  size,  and  it  was  not  to 

(865) 
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be  distinguished  from  a  similar  plant  kept  in  difl\i8ed  dajllgbt. 
This  experiment  shows  that  the  middle  red  rays  above  can  support 
the  growth  of  a  plant,  whilst  the  outer  red  rays  are  unable ;  and 
also  that  assimilation  is  dependent  on  the  quality  of  the  rays,  and 
not  on  the  intensity  of  the  light. 

W.  Pfeffer  (in  Pogg.  Ann.  cxlviii,  86-99)  interprets  Lommers 
experiments  as  only  showing  that  more  growth  takes  place  under 
the  influence  of  the  middle  red  rays,  than  under  that  of  the  outer 
red  rays. 

An  abstract  of  Prof.  Draper's  interesting  experiments  in  the 
same  field  will  be  given  in  our  next  number. 

Microscopic  Photography  of  Vegetable  Tissues. — Mr.  Pedler 
makes  the  following  synopsis  of  this  sketch,  by  L.  Erkmann. 
(Zeitsch.  Anal.  Chem.  xi,  395.)  The  section  of  the  plant  or  other 
tissue  is  to  be  placed,  for  a  night,  in  a  solution  of  aniline  red,  not 
too  concentrated.  On  washing  the  tissues  with  water  the  non- 
nitrogenous  tissues  are  left  uncolored,  whilst  the  nitrogenous  tis- 
sues remain  colored,  there  being  also  a  considerable  amount  of 
shading.  From  a  negative  thus  prepared,  a  positive  may  be 
obtained  in  which  the  nitrogenous  substances  are  dark  and  the 
non-nitrogenous  light. 

Effect  of  Coal-gas  upon  Trees  and  Shrubs. — A  series  of 
experiments  was  tried  in  Berlin  in  order  to  determine  the  amount 
of  damage  done  to  the  roots  of  trees  and  shrubs  by  gas  escaping 
from  pipes  through  the  soil,  and  thus  coming  in  contact  with  them. 
It  was  found  that  even  so  small  a  quantity  as  twenty-five  cubic 
feet  per  diem,  distributed  in  one  hundred  and  forty-four  square 
feet  of  ground,  and  at  the  depth  of  four  feet  (that  is,  through  five 
hundred  and  seventy-six  cubic  feet  of  earth),  killed  in  a  short 
time  the  rootlets  of  trees  of  every  kind  which  came  in  contact  with 
it,  and  that  this  damage  was  sooner  done,  the  firmer  and  closer  the 
surface  of  the  ground  above.  (Ding,  polyt.  Journ.  ccvi,  345, 
abstr.  by  W.  Smith). 

Plants  new^  to  Gray's  Manual. —  Three  years  ago,  Miss 
Furbish  of  Brunswick  collected  at  Boothbay,  Maine,  specimens 
of  Odontites  rubra.  This  is  a  pretty  Euphrasioid  plant  easily 
distinguished  from  the  White  Mountain  Euphratia  officinalis. 
Last  summer  the  same  plant  was  collected  by  Prof.  Rockwood,  at 
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the  same  locality.     It  had  been  previously  detected  in  Guysbo- 
roagh.  Nova  Scotia. 

Crepis  aurantiaca^  formerly  called  Ilieracium  aurardiacum^ 
appears  to  be  naturalized  in  some  places  in  Saco,  Maine.  It  oc- 
curs in  grounds  adjoining  a  nursery,  where  it  is  associated  with 
Ajuga  reptans^  a  labiate  plant.  Probably  both  plants  were  intro- 
duced in  the  material  employed  in  packing  foreign  trees. 


Fig.  74. 
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A  Remarkable  Monstrosity. —  I  submit  the  history,  anatomical 
examination  and  physiological  peculiarities  of  this  case  of  lusus 
ncUurce^  as  one  of  especial  interest  to  embryologists. 

The  subject,  or  subjects,  are  a  pair  of  twin  pigs  united  throughout 
the  anterior  abdominal,  thoracical,  cervical  and  cranial  regions, 
having  one  umbilicus  in  common.  As  they  now  stand  (Fig.  74), 
taxidermy  having  been  resorted  to,  to 
preserve  them,  to  ordinary  observers,  at 
first  sight,  their  conjoint  bodies  present 
the  appearance  of  two  individuals  stand- 
ing face  to  face,  being  in  juxtaposition 
above  the  umbilicus,  with  arms  extended 
at  right  angles.  Below  the  inferior  point 
of  union  both  are  perfectly  normal ; 
above  this  region  the  front  side  *  resem- 
bles the  inferior  part  of  the  thorax  of  a 
normally  formed  hog.  The  back  side 
presents  the  same  thoracic  appearance, 
but  above  it  is  seen  the  top  of  the  head 
(the  region  posterior  and  between  the 
ears  in  a  normally  formed  hog)  with  two 
ears  in  juxtaposition  at  their  point  of 
junction  with  the  head,  situated  in  the 
median  line,  one  and  one-half  inches  posteriorly  to  the  ones  situ- 
ated in  the  normal  position. 

Their  external  appearance,  size,  form  and  color  are  the  same. 
Both  are  of  the  male  sex.  The  head,  anteriorly  of  the  conjoint 
pair  of  ears,  is  normal  in  shape,  being  but  slightly  broader  in  the 


*The  terms  jhroDt,  back,  etc.,  relate  to  the  organization  as  a  whole,  the  four  po&terior 
legs  occupying  the  inferior  position. 
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region  of  the  normally  situated  ears  than  is  common  to  this  breed 
of  hogs,  the  only  external  departure  from  normalit}''  1>eing  in  the 
number  of  tusks,  there  being  double  the  usual  number.  In  the 
left  side  of  the  mouth  the  position  of  the  four  tusks  is  alternate, 
the  anterior  superior  one  being  situated  between  the  two  in  the 
inferior  maxillar}\  On  the  right  side,  those  in  the  inferior  are 
anterior  to  those  in  the  superior  maxillarj'. 

There  was  one  steiiium  in  common,  situated  on  the  fh>nt  side ; 
the  ribs  of  each  thorax  extending  about  four  lines  behind  it.  On 
the  back  side  the  union  was  formed  by  muscular  prolongations 
fron\  the  latissimus-ilorsi,  trapezoid  and  intercostal  muscles. 
^  The  right  pig  had  a  right  lateral  curvature  of  the  spine  in  the 
superior  cervical  region ;  the  spine  of  the  other  having  a  double 
lateral  curvature,  the  superior  curve  being  to  the  left,  in  the  dorsal 
region,  the  inferior  one  to  right  in  the  lumbar  region. 

The  thoracic  viscera  were  transposed  at  right  angles,  the  right 
lung  of  each  pig  occupying  the  left  side  of  the  thoracic  cavity  of 
the  other,  and  the  left  lungs  being  situated  in  the  right  sides  of  the 
respective  thoraxes.  The  anterior  trachea  was  connected  with  the 
lung  situated  in  the  left  side  of  the  right  hog,  and  the  lung  situated 
in  tlie  right  side  of  the  left  hog  ;  the  posterior  trachea  exhibiting 
a  like  connection  with  the  other  lungs.  One  lung,  the  one  sit- 
uated in  the  right  side  of  the  left  hog,  was  much  larger  than  the 
other  three,  respiration  having  taken  place  in  it,  the  other  three 
never  having  exercised  that  function.* 

There  was  but  one  pericardium  containing  the  two  hearts. 

The  oral  cavity,  anterior  to  the  pliarj'ux  pres(?nted  a  normal  ap- 
pearance, with  the  exception  of  the  tusks,  already  referred  to. 
The  anterior  glottis  was  situated  norniall}'.  The  posterior  one  was 
reversed  in  position,  the  epiglottis  being  situated  on  the  posterior 
side ;  the  a3Sophageal  oritice  being  situated  between  the  two. 

In  the  al)doinen  wefe  two  livers,  that  of  the  right  hog  being  of 
a  pinkish  hue  ;  the  other  of  a  dark  brown  appearance.  There  was 
but  one  stomach,  the  esophageal  orifice  being  situated  in  the  cen- 
tre superiorly,  the  pyloric  occupying  a  position  directly  opposite. 
The  stomach,  when  intiated,  presented  the  appearance  of  n  sac, 
constricted  throughout  its  centre  in  a  vertical  direction.  The 
duodenum  and  jejunum  were  single  ;  the  latter,  at  its  inferior  cx- 


*  The  hogs,  when  found,  ^y(re  lifclcs^.  and  were  supposed  to  have  becu  iftill-boni. 
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tremitj  was  bifurcated,  beyond  which  there  were  two  sets  of 
viscera. 

The  cranial  cavity  was  divided  by  a  cartilaginous  septum  which 
separated  the  two  sets  of  brains.  Each  set  of  spinal  nerves  entered 
its  division  of  the  cranium  through  its  own  foramen  magnum. 
The  cranial  bones  were  normal  in  number  and  appearance  save  the 
occipital,  which  had  two  openings  for  the  spinal  nerve,  each  side 
of  the  median  line,  and  processes  for  muscular  attachment.  The 
optic  cavities  were  imperfectly  formed.  The  eyes  were  not  devel- 
oped, a  bundle  of  fascia  with  some  nerve  substance  occupying 
their  place. 

The  subject  having  been  frozen  and  refrozen  several  times  be- 
fore it  came  into  my  possession,  I  was  unable  to  pursue  the  anatom- 
ical investigation  of  the  several  structures  to  the  extent  that 
I  desired,  such  processes  having  destroyed  the  cranial  ganglia 
and  nervous  system,  the  microscope  revealing  the  disorganized 
structures. 

These  hogs  evidently  had  their  origin  in  one  ovum,  with  two 
nuclei  or  germinal  centres  situated  equidistant  from  one  another, 
and  not  from  two  ova  which  had  become  nucleally  and  anatomi- 
cally commingled  in  the  course  of  their  development.  —  T.  W. 
Deering,  M.  D.,  Leavenworth^  Kansas, 

Swarming  op  a  Brood  op  Winged  Ants. — On  the  afternoon  of 
Oct.  6th,  at  about  4  P.  M.  we  were  attracted  to  a  part  of  the  large 
yard  surrounding  our  home,  by  a  multitude  of  large  sized  insects 
that  filled  the  air,  and  appeared  to  be  some  unusual  form  of  insect 
life,  judging  of  them  from  a  distance.  On  closer  inspection, 
these  creatures  proved  to  be  a  brood  of  red  ants  (Formica)  that 
had  just  emerged  from  their  underground  home  and  were  now 
for  the  first  time  using  their  delicate  wings.  The  sky,  at  the  time, 
was  wholly  overcast ;  the  wind  strong,  southeast ;  thermometer 
66**  Fahr.  Taking  a  favorable  position  near  the  mass,  as  they 
slowly  crawled  from  the  ground,  up  the  blades  of  grass  and  stems 
of  clover  and  small  weeds,  we  noted,  first,  that  they  seemed  dazed, 
without  any  method  in  their  movements,  save  an  ill-defined  impres- 
sion that  they  must  go  somewhere.  Again,  they  were  pushed 
forward,  usually,  by  those  coming  on,  after  them,  which  seemed  to 
add  to  their  confusion.  As  a  brood  or  colony  of  insects,  their 
every  movement  indicated  that  they  were  wholly  ill  at  ease. 
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Once  at  the  end  of  a  blade  of  grass,  they  seemed  even  mcnre 
puzzled  as  to  what  to  do.  If  not  followed  by  a  fellow  ant,  as  was 
usually  the  case,  they  would  invariably  crawl  down  again  to  the 
earth,  and  sometimes  repeat  this  movement  until  a  new  oomer 
followed  in  the  ascent,  when  the  uncertain  individual  would  be 
forced  to  use  his  wings.  This  flight  would  be  inaugurated  by  a 
very  rapid  buzzing  of  the  wings,  as  though  to  dry  them,  or  prove 
their  owner's  power  over  them ;  but  which,  it  is  difllcult  to  say. 
After  a  short  rest,  the  violent  movement  of  the  wings  would  re- 
conmience,  and  finally  losing  fear,  as  it  were,  the  ant  would  let  go 
his  hold  upon  the  blade  of  grass  and  rise  slowly  upwards.  It 
could,  in  fact,  scarcely  be  called  flight.  The  steady  vibration  of 
the  wings  simply  bore  them  upwards,  ten,  twenty  or  thirty  feet, 
until  they  were  caught  by  a  breeze,  or  by  the  steadier  wind  that 
was  moving  at  an  elevation  equal  to  the  height  of  the  surrounding 
pine  and  spruce  trees.  So  far  as  we  were  able  to  discover,  their 
wings  were  of  the  same  use  to  them,  in  transporting  them  from 
their  former  home,  that  the  ^^  wings"  of  many  seeds  are,  in  scat- 
tering them ;  both  are  wholly  at  the  mercy  of  the  winds. 

Mr.  Bates,  in  describing  the  habits  of  the  Saiiba  Ants  {(Ecodo' 
ma  cepJuUotes)  says,*  ^'  The  successful  debiU  of  the  winged  males 
and  females  depends  likewise  on  the  workers.  It  is  amusing  to 
see  the  activity  and  excitement  which  reign  in  an  ant's  nest  when 
the  exodus  of  the  winged  individuals  is  taking  place.  The  workers 
clear  the  roads  of  exit,  and  show  the  most  lively  interest  in  their 
departure,  although  it  is  highly  improbable  that  any  of  them  will 
return  to  the  same  colony.  The  swarming  or  exodus  of  the  winged 
males  and  females  of  the  Saiiba  ant  takes  place  in  January  and 
February,  that  is,  at  the  commencement  of  the  rainy  season. 
They  come  out  in  the  evening  in  vast  numbers,  causing  quite  a 
commotion  in  the  streets  and  lanes."  We  have  quoted  this 
passage  from  Mr.  Bates'  fascinating  book,  because  of  the  great 
similarity  and  dissimilarity  in  the  movements  of  the  two  species 
at  this  period  of  their  existence.  Remembering,  at  the  time,  the 
above  remarks  concerning  the  South  American  species,  we  looked 
carefully  for  the  workers,  in  this  instance,  and  failed  to  discover 
above  a  dozen  wingless  ants  above  ground,  and  these  were  plodding 
about,  very  indifiterent,  as  it  appeared  to  us,  to  the  fate  or  welfare 
of  their  winged  brothers.    On  digging  down  a  few  inches,  we 

*  Naturalist  on  the  Hirer  AmazonS)  Vol.  1,  p.  82. 
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could  find  but  comparatively  few  indiyiduals  in  the  nest,  and  could 
detect  no  movements  on  their  parts  that  referred  to  the  exodus  of 
winged  individuals,  then  going  on. 

On  the  other  hand,  the  time  of  day  agrees  with  the  remarks  of 
Mr.  Bates.  When  we  first  noticed  them,  about  4  P.  M.  they  had 
probably  just  commenced  their  "  flight."  It  continued  until  nearly 
seven  o'clock  P.  M.,  or  a  considerable  time  after  sundown.  The 
next  morning,  there  was  not  an  individual,  winged  or  wingless,  to 
be  seen  above  ground ;  the  nest  itself  was  comparatively  empty ; 
and  what  few  occupants  there  were  seemed  to  be  in  a  semi-torpid 
condition.  Were  they  simply  resting  after  the  fatigue  and  excite- 
ment of  yesterday? 

It  was  not  possible  for  us  to  calculate  what  proportion  of  these 
winged  ants  were  carried  by  the  wind  too  far  to  return  to  their  old 
home ;  but  certainly  a  large  proportion  were  caught  by  the  sur- 
rounding trees ;  and  we  found,  on  search,  some  of  these  crawling 
down  the  trunks  of  the  trees,  with  their  wings  in  a  damaged 
condition.  How  near  the  trees  must  be  for  them  to  reach  their 
old  home,  we  should  like  to  learn ;  and  what  tells  them,  '^  which 
road  to  take?"  Dr.  Duncan  states,*  "It  was  formerly  supposed 
that  the  females  which  alighted  at  a  great  distance  from  their  old 
nests  returned  again,  but  Huber,  having  great  doubts  upon  this 
subject,  found  that  some  of  them  after  having  left  the  males,  fell 
on  to  the  ground  in  out-of-the-way  places,  whence  they  could  not 
possibly  return  to  the  original  nest !"  We  unfortunately  did  not 
note  the  sex  of  those  individuals  that  we  intercepted  in  their 
return  (?)  trip;  but  we  cannot  help  expressing  our  belief  that,  at 
least,  in  this  case,  there  was  scarcely  an  appreciable  amount  of 
"returning"  on  the  part  of  those  whose  exodus  we  have  just 
described ;  although  so  many  were  caught  by  the  nearer  trees  and 
shrubbery.  Is  it  probable  that  these  insects  could  find  their  way 
to  a  small  underground  nest,  where  there  was  no  "travel"  in  the 
vicinity,  other  than  the  steady  departure  of  individuals,  who,  like 
themselves,  were  terribly  bothered  with  the  wings  they  were 
carrying  about  with  them  ? — C.  C.  Abbott. 

We  have  noticed  that  those  females  that  do  not  return  to  the 
old  nest  found  new  ones.  In  Maine  and  Massachusetts  we  have 
for  several  successive  years  noticed  the  swarming  of  certain  species 


*  Transformations  of  Insects,  p.  206. 
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of  ants  during  an  unusually  warm  and  sultry  day  early  in  Sep- 
tember.    See  also  this  journal,  p.  392. — Eds. 

Habits  of  the  Cut  Worm.  —  I  venture  to  send  you  an  item 
in  regard  to  the  common  cut  woim  {Agrotis  or  dart-moth)  which 
is  new  to  me.  A  fHend  recently  related  to  me  the  results  of  some 
extended  observations  which  were  corroborative  of  some  another 
fHend  made  not  long  before.  He  found  that  the  cut  worms  would 
come  out  of  the  ground  at  about  nine  o*clock  in  the  evening ;  they 
did  not  vary  many  minutes  from  that  time  in  all  the  observations 
he  made.  He  used  to  watch  them  for  hours,  by  the  light  of  a 
lantern. 

Sometimes  he  would  put  a  tin  or  wooden  box  around  the  plant, 
just  to  see  what  they  would  do,  and  then  occurred  what  seemed  to 
me  the  most  singular  part  of  their  performance.  The  worm  would 
crawl  towards  the  plant  till  it  came  to  the  box,  then  it  would  fol- 
low along  the  side  of  the  box  to  find  an  opening,  and  if  none  were 
found,  it  would  ascend  the  side  of  the  box  —  whether  of  tin  or 
wood — to  the  very  top ;  reach  around  in  every  direction,  and,  if 
nothing  could  be  felt,  would  turn  and  go  back,  down  the  outside 
of  the  box  (never  on  the  inside),  and  go  into  the  ground.  Some- 
times he  would  bend  the  leaf  of  the  cabbage  plant  so  that  the  worm 
could  touch  it,  when  it  would  instantly  take  to  the  plant,  follow  it 
down  till  it  came  to  the  root,  and  then  commence  its  work,  t.e., 
gnaw  the  stem  off,  and  feed  on  the  central  portion  of  the  same. 
The  manner  in  which  the  worm  feeds  upon  the  grape  was  observed 
to  be  thus : — The  worm  would  come  out  of  the  ground  at  its  usual 
time,  ascend  the  vine  till  it  came  to  a  new  shoot,  gnaw  that  off, 
and  fasten  itself  to  the  stump  of  the  branch  so  gnawed,  and  suck 
the  sap  of  the  vine  till  it  was  so  full  it  seemed  almost  ready  to 
burst,  then  descend  to  the  ground  and  bury  itself  out  of  sight. — 
N.  Coleman,  Grand  Rapids  ^Michigan. 

Composition  of  Salmon.  —  Prof.  Sir  R.  Christison  lately  com- 
municated to  the  Royal  Society  the  results  of  a  chemical  analysis 
of  clean  salmon  (i.e.,  those  in  good  condition)  and  of  the  same 
species  when  exhausted  or  "  foul."  A  mean  of  several  trials  gave, 
for  the  clean  salmon,  oil  18*53  per  cent.,  nitrogenous  matter  19*70 
per  cent.,  saline  matter  0*88  per  cent.,  water  60*89  per  cent. ;  for 
the  foul  salmon,  oil  1*25  per  cent.,  nitrogenous  matter  17*07  per 
cent.,  saline  matter  0*88  per  cent.,  water  80*80  per  cent. 
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Glacial  Fossils  in  Maine. — The  rocks  in  that  part  of  Maine, 
lying  along  the  coast  between  the  Penobscot  and  Kennebec 
Rivers,  are  so  folded  as  to  form  a  series  of  N.  N.  E.-S.  S.  W. 
ridges  with  smaller  plications  between  them.  As  the  land  rose 
after  the  melting  of  the  glaciers,  sedimentation  seems  to  have 
gone  on  rapidly  and  animal  life  to  have  been  abundant,  while  the 
water  level  was  yet  a  hundred  or  two  feet  higher  than  at  present. 
The  principal  folds  of  the  rock  strata  then  formed  low  hill  ranges 
capped  with  glacial  detritus,  and  in  the  fiords  between  these  were 
accumulated  immense  quantities  of  fine  clay  (light  gray,  as  de- 
rived from  light  colored  gneisses  and  schists).  This  is  usually 
separated  from  the  bottom  rock  by  a  little  more  or  less  stratified 
gravel.  As  the  clay  neared  the  surface  of  the  water,  it  became 
more  sandy,  of  course,  and  passed  occasionally  into  beds  of  gravel, 
particularly  where  the  current  was  strong.  These  deposits  finally 
emerged,  and  their  record  is  now  partly  obliterated  by  running 
streams.  The  clay  is  found  to  contain  small  branches  of  silicified 
vrood,  and  the  upper  strata  contain  beach  shells. 

In  the  town  of  Nobleboro,  twenty  or  twenty-five  miles  from  the 
coast,  in  the  valley  of  the  Damariscotta  River  (Lincoln  Co.),  the 
relations  of  these  strata  are  well  shown  by  a  cutting  of  the  Knox 
and  Lincoln  Railroad,  which  has  now,  I  believe,  a  station  about 
forty  rods  southwest  of  it.  Nobleboro  village  is  a  mile  south. 
The  cut  is  twenty  or  thirty  rods  long  through  a  hillside  and  is 
thirty-nine  feet  deep  in  the  middle.  Between  the  hill  (which 
slopes  off  to  a  swamp,)  and  the  station,  there  is  a  ledge  of  striated 
and  water-worn  gneiss,  rather  lower  than  the  railroad  grade.  In 
the  cut  above  the  grade  level  are — 

7.  Soil  with  grass. 

6.  Sand  and  gravel  curved  over  the  lower  strata  par- 
allel to  the  top  of  the  hill. 

5.  Pebbly  gravel,  2-4  feet  from  top  of  hill. 

4.  Sand  and  gravel. 

3.  Gravel  and  clay  merging  and  alternating. 

2.  Brown  clay  sandier  and  drier  than  No.  1. 

1.  Blue  clay  several  feet  deep. 
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No.  1  contained  decaying  blades  of  eel  grass  quite  abundantly ; 
and  the  remains  of  several  kinds  of  shells  which  were  much 
decayed  and  generally  mere  casts ;  the  first  two  kinds  only  have 
the  shell  solid.  Buccinum  undcUum  (two  specimens) ;  Fusus  de- 
cenico8tcUtL8  (8)  ;  Pecten  (two  species ;  one  P.  idandicus) ;  Set" 
ripes  Grcenlandica  (10)  ;  numerous  specimens  of  Mya  arenaria 
and  Mytilus  edvlis  (3)  ;  I^da^  a  few  small  decayed  valres,  possibly 
of  Macoma ;  also  what  appeared  to  be  the  shell  of  a  small  cros- 
tacean,  not  an  inch  long. 

In  No.  3,  the  pebbles  were  conglomerated  with  oxide  of  iron  in 
one  place. 

No.  5,  a  loose  narrow  stratum,  evidently  deposited  in  shallow 
water,  held  many  broken  and  worn  shells  of  clam,  mussel,  Jfa- 
coma  fusca  and  Leda  Jacksoni, 

No.  6  seems  to  mai*k  the  emergence  of  the  beds,  showing  a 
change  in  the  water  courses  produced  by  the  elevation  of  some 
higher  land  than  at  this  point,  from  the  water.  —  Paul  Sher- 
man. 

AKTHBOFOLOGY. 

Prehistoric  Culture  of  Flax. —  Dr.  Oswald  Heer,  the  eminent 
botanist,  and  one  who  has  devoted  so  much  attention  to  the  struct- 
ure and  history  of  fossil  plants,  publishes  an  article  upon  flax  and 
its  culture  among  the  ancients,  especially  the  prehistoric  races  of 
Europe.  His  memoir  may  be  summarized  as  follows :  First,  flax 
has  been  cultivated  in  Egypt  for  five  thousand  years  and  that  it 
was  and  is  one  of  the  most  generally  diffused  plants  of  that  coun- 
try. It  occupied  a  similar  position  in  ancient  Babylonia,  in  Pales- 
tine, and  on  the  Black  Sea.  It  occurred  in  Greece  during  the 
prehistoric  period,  and  at  an  early  date  was  carried  into  Italy, 
while  its  cultivation  in  Spain  was  probably  originated  by  the  Phoe- 
nicians and  Carthagenians.  Second,  it  is  also  met  with  in  the 
oldest  Swiss  lacustrine  villages,  while,  at  the  same  time  no  hemp 
nor  fabrics  manufactured  from  wool  are  there  to  be  found.  This 
is  considered  a  remarkable  fact,  since  the  sheep  was  one  of  the 
oldest  domestic  animals,  and  was  known  during  the  stone  period. 
The  impossibility  of  shearing  the  fleece  by  means  of  stone  or 
bone  implements  is  supposed  to  have  been  the  reason  why  woollen 
fabrics  were  not  used.    It  is  thought  probable  that  the  skin,  with 
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its  attached  wool,  was  made  use  of  for  articles  of  clothing. 
Third,  the  lake  dwellers  probably  received  flax  from  Southern 
Europe,  from  which  section  f^esh  seeds  must  have  been  derived 
from  time  to  time.  The  variety  cultivated  was  the  small,  native, 
narrow-leaved  kind  from  the  coast  of  the  Mediterranean,  and  not 
at  all  that  now  raised  in  Europe.  It  must,  therefore,  have  been 
cultivated  also  in  Southern  Europe,  although  Dr.  Heer  could  not 
ascertain  among  what  people  and  at  what  age  this  took  place.  If 
this  could  be  ascertained  it  would  be  an  important  point  in  the 
determination  of  the  antiquity  of  the  lake  dwellers.  Fourth,  at 
the  time  of  the  empire  both  summer  flax  and  winter  flax  were  cul- 
tivated in  Italy,  as  now,  but  in  what  form  it  was  grown  in  ancient 
Egypt  is  not  determined.  It  is  thought  probable  that  the  narrow- 
leaved  variety  was  first  introduced  and  after  that  the  Roman,  and 
then  the  common  varieties  followed.  The  common  plant  has  doubt- 
less arisen  from  the  cultivation  of  the  narrow-leaved,  while  the 
Roman  winter  flax  and  the  Linum  ambiguum  constitute  the  inter- 
mediate stages.  The  original  home  of  the  cultivated  flax  was 
therefore  along  the  shores  of  the  Mediterranean.  The  Egyptians 
had  probably  cultivated  it,  and  from  them  its  use  was  doubtless 
disseminated.  It  is  possible  that  the  wild  variety  and  the  winter 
flax  were  grown  elsewhere  at  the  same  time,  when  the  cultivated 
variety  had  long  since  driven  them  out  of  use  in  Egypt. —  Nature. 

"Indian  Netsinkers"  in  New  Jersey.  —  Both  the  netsinkers 
and  hammerstones,  as  described  by  Mr.  Rau,  in  the  March  number 
of  the  Naturalist,  are  exceedingly  abundant  in  many  localities  in 
New  Jersey.  Especially  along  the  bapks  of  the  Delaware  River, 
and  about  the  creeks  that  empty  into  that  river,  we  have  found  the 
"  sinkers,"  literally,  by  hundreds.  They  are  now  so  abundant  in 
the  bed  and  about  the  shores  of  Watson's  Creek,  Mercer  Co.,  that 
we  do  not  pretend  to  gather  them,  when  collecting  unless  one  of 
unusual  shape  or  size  attracts  our  attention.  The  collection  from 
this  state,  made  by  the  writer,  and  now  in  the  museum  of  the  Pea- 
body  Academy,  Salem,  Masp.,  contains  many  specimens  identical  in 
all  respects  with  those  figured  on  page  140  of  the  present  volume 
of  this  journal ;  unless  it  be,  that  the  majority  are  somewhat  small- 
er and  less  heavy  than  the  average  of  the  "Muncy"  specimens. 

The  remarks  of  Mr.  Rau,  on  the  hammerstones  found  associated 
with  the  "  sinkers,"  at  Muncy,  will  only  in  part  apply  to  this  same 
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class  of  relics,  found  in  the  neighborhood  of  Trenton,  New  Jersey. 
So  far  as  the  writer's  experience  in  collecting  goes,  these  hammeiv 
stones  are  found  away  from  the  water,  on  the  sites  of  villages,  and 
more  particularly  on  the  sites  of  the  operations  of  arrowhead 
makers.  Curiously  enough,  too,  the  average  weight  of  these  ham* 
mer-stoues  is  greater^  as  we  have  found  them,  than  the  avenge 
weight  of  those  found  at  Muncy,  Pennsylvania,  by  Mr.  Ran. 
Always  associated  with  the  ordinary  hammerstone,  which  is  that 
with  a  depression  on  either  side,  for  the  ends  of  the  thumb  and 
second  finger,  is  a  smaller  cylindrical  hammer,  of  harder  mineral, 
with  nothing  to  indicate  that  it  is  a  ^' relic,"  other  than  the  well 
battered  ends,  which  are  as  well  marked  in  these  specimens,  as  the 
similar  batterings  and  finger  pits  are  in  the  typical  hammer- 
stones, — Charles  C.  Abbott,  M.  D. 

Antiquity  of  Man  in  America.  —  In  the  December  number  of 
this  Journal  we  made  an  abstract  of  a  paper  printed  by  the  Phila- 
delphia Academy,  in  which  Mr.  Berthoud  gave  an  account  of 
the  relics  of  an  early  race  of  men.  As  the  geological  position 
of  the  relics  has  been  questioned,  further  information  is  very 
desirable. 

MICROSCOPY. 

A  New  Slide  for  tue  Micuoscope. — At  a  recent  meeting  of 
the  Optical  Section  of  the  Franklin  Institute,  there  was  dcscribe<l 
and  exhibited  in  operation  a  new  adjunct  to  the  microscope,  de- 
signed by  Mr.  D,  S.  Ilolman,  a  member  of  the  section,  whose  life 
slide  recently  attracted  so  much  attention  and  comment.  The 
new  device  may  be  called  a  current  cell,  or  moist  chamber,  and  is 
designed  to  afford  the  microscopist  the  opportunity  of  observing 
and  studying  the  constitution  of  the  blood  and  other  organic  fluids 
with  much  greater  ease  and  precision  than  it  has  heretofore  been 
found  possible  to  attain.  The  accompanying  illustration  will 
serve  to  make  the  description  of  its  construction  and  operation 
manifest :  The  slide  consists  of  a  plain  piece  of  plate  glass  of 
considerable  thickness,  and  three  inches  by  one  in  dimensions. 
This  is  furnished  at  equal  distances  from  its  centre  with  two  well 
polished  shallow  cavities  of  circular  form,  which  are  connected 
with  each  other  by  one  or  more  capillary  channels.  These  chan- 
nels are  likewise  polished,  and  to  permit  of  a  greater  field  in 
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Ibcassing  for  their  contents,  the  groove  of  the  tube  is  made  triaa- 
gular  in  section,  with  one  side  forming  a  right  angle  with  the  sur- 
face of  the  slide,  and  the  other  forming  with  it  a  very  large  angle. 
The  arrangement  of  the  cell,  or  moist  chamber,  is  as  follows :  In 
order  that  the  current  shali  be  most  sensitive,  the  slide  should 
first  be  brought  nearly  to  the  temperature  of  the  body  by  holding 
it  for  a  few  minutes  in  the  hand.  A  small  quantity  of  the  liquid 
to  be  examined  (blood,  for  example),  is  then  to  be  placed  in  each 
cell,  and  a  thin  cover  gloss  placed  upon  them.  If  held  down  for 
a  moment  with  the  hands,  the  air  within  the  cavities  will  become 
slightly  rarifled,  and  the  cover  glass  so  firmly  held  in  place  by 
atmospheric  pressure  as  to  require  no  artificial  attachment.  Upon 
removal  of  the  fingers,  it  will  he  found  that  the  centre  of  the  cav- 
ities is  occupied  with  a  bubble  of  air,  while  a  thin  annulus  about 
the  circumference,  as  well  as  the  connecting  capillary  tubes,  is 


occupied  by  the  fluid.  The  slide  is  now  ready  for  inspection.  If 
placed  beneath  the  microscope,  and  the  instrument  is  focussed 
apon  the  connecting  channel,  a  number  of  corpuscles,  red  and 
white,  will  be  observed,  but  quite  quiescent.  Let  the  Giiger  be 
now  approached  to  the  neighborhood  of  cither  cell,  when  at  once  a 
current,  more  or  less  rapiil,  according  to  its  {iroximity,  commences 
to  flow  beneath  the  object  glass ;  remove  the  finger,  and  the  direc- 
tion of  the  current  is  reversed.  The  cuirent  is  caused  by  the 
expansion  of  the  air  bubble  in  the  cell,  in  consequence  of  the  heat 
radiated  from  the  finger ;  and  its  rapidity  may  be  controlled  to  a 
nicety  by  regulating  the  pro.vimity  of  the  finger.  So  sensitive  is 
the  apparatus,  tliat  even  with  tlie  highest  powers,  a  corpuscle, 
granule  or  cell  in  the  field  of  view,  may  be  leisurely  turned  over  and 
over  in  any  desirable  position,  thus  affording  an  unequalled  means 
of  observation  and  study  to  the  microscopist ;  and  while  the  eye 
is  examining  at  leisure  the  behavior  of  the  objects  beneath  it,  the 
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mind  is  charmed  with  the  simplicity  of  the  means  by  which  these 
motions  are  controlled.  In  the  cell  here  described,  no  foreign 
liquid  is  added  to  the  material  under  examination.  Moreover,  if 
each  cell  be  entirely  filled,  but  with  liquids  of  different  densities, 
the  cell  holding  the  denser  liquid  being  placed  slightly  nppennoet 
upon  the  rotating  stage  of  the  microscope,  the  action  of  grayity 
will  cause  two  currents  to  flow  in  opposite  directions  through  tiie 
communicating  channels,  and  in  this  way  the  phenomena  of  trans- 
fusion, crystallization,  etc.,  may  be  observed  for  a  considerable 
length  of  time,  which  otherwise  are  brought  to  sight  only  with 
difficulty.  At  the  conclusion  of  the  description,  the  ingenious  and 
useful  device  was  highly  praised  by  those  members  present,  who 
were  best  able  to  appreciate  its  value,  and  its  exhibition  beneath 
the  microscope  was  the  occasion  of  much  interest. 

AeriaI(  Stage  Micrometers. — Dr.  Pigott  has  called  the  atten- 
tion of  the  Royal  Microscopical  Society  to  a  novel  mode  of  using 
micrometers.  He  places  the  micrometer  below  the  achromatic 
condenser,  and  thus  employs  its  image  as  a  stage  micrometer,  fo- 
cussing the  condenser  so  as  to  make  the  image  of  the  micrometer 
coincide  with  the  plane  of  the  object  on  the  stage.  This  remedies 
the  greatest  defect  of  other  stage  micrometers  (as  Fraunhofer's), 
since  the  accuracy  which  is  necessarily  diminished  in  proportion 
to  the  magnif3nng  power  employed,  is  at  the  same  time  increased 
by  the  whole  amplifying  power  of  the  achromatic  condenser. 
Hence  this  arrangement  more  nearly  resembles  in  accuracy  the 
ocular  micrometers,  and  it  might  with  nearly  equal  propriety 
be  called  an  eye-piece  micrometer,  since  its  second  image  is  formed 
in  the  ocular  along  with  that  of  the  object.  It  possesses  the  valu- 
able property  of  reading  off  the  size  of  objects  directly,  without 
troublesome  computation  and  without  allowance  for  the  power 
of  the  ocular.  Either  the  cobweb  micrometer  or  the  lines  ruled 
on  glass  may  be  used,  and  the  arrangement  should  be  such  that 
the  micrometer  lines  should  appear  on  the  stage  in  precisely  a  defi- 
nite proportion  of  their  natural  size.  An  accuracy  of  ^^c^jjttf  o^ 
an  inch  is  theoretically  quite  attainable  by  this  plan.  With  the 
cobweb  micrometer  this  arrangement  seems  nearly  faultless,  save 
the  first  trouble  of  combining  the  apparatus  so  as  to  get  a  perfectly 
accurate  reading :  but,  with  lines  on  glass,  the  glass  plate,  with  its 
imperfections  as  well  as  its  lines,  necessarily  gives  an  image  which 
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is  perhaps  as  annojiog  as  if  the  plate,  instead  of  its  image,  were 
in  the  focns  of  the  eye  lens. 

The  Micro-spectboscofe.  —  Dr.  E.  J.  Ga^^er  has  contrived  and 
published  in  the  Transactions  of  the  Royal  Microscopical  Society, 
a  micro-spectroscope  consisting  of  a  coUimating  lens  and  one  or 
more  prisms  occupying  the  position  of  the  ocular,  and  immedi- 
ately above  these  a  telescope,  suitably  inclined,  for  examining  the 
spectra.  According  to  Hogg,  and  other  authorities,  the  first  appli- 
cation of  the  spectroscope  to  the  microscope  was  made  by  Mr.  H, 
C.  Sorby  who  placed  a  triangular  prism  below  the  stage,  the  object 
being  situated  in  the  spectrum.  As  this  was  inapplicable  to 
opaque  objects,  Mr.  Huggins  proposed  to  adapt  a  direct  vision 
spectroscope  to  the  ocular,  which  he  accomplished  by  inserting  the 
oollimative-tube  of  a  star  spectroscope  into  the  body  of  the  micro- 
scope in  the  usual  position  of  the  eye-piece.  The  Sorby-Browning 
contrivance  has  so  completely  superseded  these  arrangements  that 
they  have  been  nearly  forgotten,  and  Dr.  Gayer  has  rediscovered 
Mr.  Huggins'  arrangement  without  knowing  it.  He  combines  with 
it  the  Sorby-Browning  plan  of  adding  a  side  stage  for  the  com- 
parison of  spectra,  and  seems  to  secure  an  increase  of  light  by 
placing  the  slit  nearer  the  objective,  about  an  inch  above  it.  On 
the  other  hand,  those  most  familiar  with  the  Sorby-Browning  eye- 
piece form,  claim  that  it  has  suflScient  light  and  dispersion  for  its 
use,  and  that  its  absorption  bands  are  not  only  wide  enough  but 
more  distinct  than  if  magnified  by  a  telescope. 

Blights  on  Tea  and  Cotton.  —  Mr.  M.  C.  Cooke  describes  a 
new  species  of  fungus  occurring  on  blighted  leaves  of  the  tea  plant, 
from  Cachar,  India.  ^^Hendersonia  theoecola  Cooke,  Perithecia  glo- 
bose, black,  prominent,  pierced  at  the  apex,  scattered  over  both 
surfaces,  or  subgregarious ;  spores  cylindrical,  rounded  at  the  ends, 
triseptate,  pale  brown,  on  long  hyaline  pedicels  (.0004-.0005  in.), 
.01-.0125  millimetres  long  without  the  pedicels:  on  leaves  of 
Thea"  Picking  off  the  diseased  leaves  and  burning  them  is  the 
only  remedy  suggested  for  this  blight,  which  shares  with  the  punct- 
ures of  an  unknown  insect  the  credit  of  destroying  the  plants. 

Seeds  of  American  cotton  naturalized  at  Dharwar,  India,  af- 
fected with  "  Black  blight,"  manifested  but  little  injury  externally, 
but  on  being  crushed  were  found  to  be  filled  with  a  sooty  powder 
appearing  like  the  spores  of  an  Ustilago.    On  closer  examination 
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Mr.  Cooke  became  satisfied  that  the  spores  were  originally  concate- 
nate, though  soon  breaking  up  into  subglobose  individuals,  and  he 
therefore  describes  them  as  a  new  species  of  Torula  ( Torula  inear^ 
cerata  Cooke)  notwithstanding  their  anomalous  habitat.  Ab  a 
Torula  it.  must  be  considered  a  sequence  rather  than  the  cause  of 
the  decay  of  the  seed,  while  the  opposite  would  be  fairly  presumed 
of  an  UstUago. 

Iridescent  Engrayikg.  —  Mr.  Rutherford  of  New  York,  long 
ago  contrived  a  machine,  worked  by  an  electro-magnetic  engine, 
which  ruled  upon  glass  microscopical  test  objects  consisting  of  lines 
of  iridescent  fineness ;  and  the  beautiful  iridescence  of  Nobert's 
lines  by  opaque  or  dark-field  illumination  is  almost  as  familiar  to 
microscopists  as  that  of  mother-of-pearl  or  of  some  of  the  diatoms. 

Recently  Mr.  Wm.  A.  Rogers  of  the  Cambridge  Observatory 
has  engraved  upon  glass,  lines  of  great  beauty  and  considerable 
fineness.  Those  of  medium  fineness,  especially,  glisten  beautiAilly 
with  rainbow-colored  light.  The  lines  from  ^  inch  to  2^x5  inch, 
suitable  for  use  in  optical  instruments  as  a  substitute  for  spider- 
web  or  diamond  rulings  on  glass,  are  remarkably  clear,  distinct 
and  uniform  in  their  spacing ;  while  the  finer  lines  excel  in  fine- 
ness and  distinctness  any  engraving  previously  seen  by  the  writer. 
Those  of  gxroxro  i^^^  ^^e  perfectly  successful,  while  those  of  ^i"!^ 
inch  are  capable  of  being  defined  and  counted.  Some  of  Mr. 
Rogers'  engraving  are  made  in  stars  like  Mr.  Stanistreet's  lines. 

Apertures  of  Objectives.  —  The  Tolles'  ^^j,  sent  to  London 
as  proof  of  the  utilization  of  more  than  82°  aperture  in  balsam, 
has  been  carefully  examined  by  Messrs.  C.  Brooke,  H.  Lawson, 
W.  J.  Gray  and  S.  J.  M'lntire,  who  report  an  angle  in  air  of  145®, 
in  water  91°,  in  balsam  79°.  Mr.  Weuham  believes  the  balsam 
angle  might  have  been  three  degrees  higher  in  hard  instead  of  fluid 
balsam.  Doubtless  four  more  competent  judges  could  not  have 
been  selected  in  the  world,  and  their  report  will  be  likely  to  be 
generally  accepted  unless  it  can  be  shown  that  a  higher  angle 
might  have  been  utilized  at  some  other  point  of  practically  useAil 
adjustment,  a  question  which  they  can  scarcely  have  failed  to  con- 
sider in  preparing  the  report. 

Under-corrected  Objectives. — The  advantage  of  these  lenses, 
which  have  only  lately  attracted  much  attention,  was  distinctly  and 
practically  acknowledged  by  Mr.  Wales  in  the  year  1865.     At  that 
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time  he  patented  his  well  known  objectives  with  two  backs ;  one 
back  being  calculated  to  give  a  result  of  perfect  correction  for 
color,  this  being  required  by  many  microscopists,  and  being  desir- 
able for  many  kinds  of  work  ;  and  the  other  back  having  the  lens 
slightly  undercorrected  for  color,  for  better  performance  in  pho- 
tography and  in  extreme  resolution  by  oblique  light.  It  was,  and 
is,  claimed  by  Mr.  Wales  that  such  combinations  furnish  to  micro- 
scopists a  really  valuable  choice  of  qualities  and  of  working  power 
in  objectives. 

Students'  Microscopes.  —  Since  the  publication  in  this  Journal 
of  a  paper  on  the  above  subject,  J.  W.  Queen  &  Co.  have  greatly 
improved  their  model  of  students*  microscope,  availing  themselves 
liberally  of  the  modern  suggestions  on  the  subject.  They  have 
also  introduced,  under  the  name  of  Popular  Microscope,  a  simpli- 
fied and  cheapened  form  which  seems  fully  equal  to  the  old  style 
of  students'  stand.  Experienced  microscopists  will  be  the  first  to 
appreciate  the  efforts  of  manufacturers  to  furnish  really  good  in- 
struments at  a  price  which  will  render  them  popular  and  thereby 
extensively  useful. 

A  New  Ocular  Micrometer.  —  Dr.  Pigott  advises  that  the 
lines  of  an  eye-piece  micrometer  be  engraved  on  a  plano-convex 
lens  of  long  focus,  such  as  a  spectacle  glass.  As  he  explains  that 
the  convexity  is  too  slight  to  appreciabty  alter  the  effect  of  the 
ocular,  this  form  can  only  excel  in  ease  of  obtaining  accuracy  of 
workmanship,  as  compared  with  the  commonly  used  contrivance 
of  a  stage  micrometer  cut  down  to  such  size  as  to  lie  in  the  focus 
of  the  eye-lens. 

Blood-disks  of  the  Salmon.  —  Mr.  George  Gulliver  called  the 
attention  of  the  East  Kent  Natural  History  Society  to  the  preem- 
inent size  among  osseous  fishes,  of  red  corpuscles  of  the  blood  of 
the  salmon  family,  those  of  Salmo  fontinalis  having  a  mean  length 
of  y^5  inches  and  breadth  of  ^^V^  inches.  On  account  of  this 
peculiarity  of  size,  "  Science  Gossip"  aptly  suggests  the  choice  of 
this  blood  to  novices  in  microscop}^  who  desire  to  study  the  blood 
of  fishes. 

The  Highest  Power.  —  Messrs.  Powell  &  Lealand  have  com- 
pleted and  exhibited  a  one-eightieth  inch  objective  which  has  an 
angular  aperture  of  160°,  works  through  glass  covers  .003  thick. 
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and  is  fairl}*  up  to  its  ^nominal  power,  giving  an  amplification  of 
4,000  with  the  lowest  ocular.  It  is  said  to  give  sofflcient  light 
and  good  definition.  Its  working  properties  are  little  known  at 
present. 

Red  Blood  Corpuscles.  — Mr.  Malassez  notices  a  general  ten- 
dency of  these  bodies  to  diminish  in  number  and  increase  in  aixe 
in  the  lower  animals.  The  following  figures  indicate  the  estimated 
number  to  a  cubic  millimetre ;  in  the  goat,  18,000,000 ;  in  the 
camel,  10,000,000 ;  in  man,  4,000,000  ;  in  the  porpoise,  8,600,000 ; 
in  birds,  4,000,000  to  1,600,000;  in  osseous  fishes,  2,000,000  to 
700,000,  and  in  cartilaginous  fishes,  230,000  to  140,000. 

Nature  op  Markings.  —  Dr.  Pigott  believes  the  spherules  of 
butterflies'  scales  to  be  more  difiScult  of  resolution  than  equally 
separated  lines  in  Nobert's  bands.  On  the  other  hand,  it  has  been 
believed  that  diatom  markings  were  more  easily  resolved  than 
Nobert's  lines  of  equal  fineness ;  a  difference  which,  if  confirmed, 
might  give  some  hint  as  to  the  nature  of  the  various  markings. 

Microscopic  Toys.  —  Mr.  T.  Curtiss  sent  for  exhibition  at  a 
meeting  of  the  Brighton  and  Sussex  Natural  History  Society, 
slides  consisting  of  a  variety  of  figures  of  fiowers,  insects  and 
birds,  artificially  formed  of  beautifully  arranged  scales  of  butter- 
files  and  moths.  Some  of  the  figures  consist  of  as  many  as  400 
scales,  and  all  were  considered  wonderfully  perfect  and  beautiful. 

The  Value  of  Illumination.  —  Mr.  Hogg  stated,  at  a  meeting 
of  the  Roj-al  Microscopical  Society,  that  with  "Wenham's  new  illu- 
minator he  resolved  N.  rhomhoides  very  satisfactorily  with  a  | 
objective  made  by  Andrew  Ross  twenty-five  3'ears  ago.  Probably 
this  was  a  ^  by  present  nomenclature. 

A  New  Society.  —  A  "  Medical  Microscopical  Society  "  has 
been  organized  in  London,  under  the  presidency  of  Mr.  J.  Hogg. 

NOTES. 

The  daily  press  has  made  us  familiar  with  the  facts,  so  far  as 
known,  regarding  the  death  of  Capt.  Hall  of  the  Polaris.  His 
ship  penetrated  two  hundred  and  sixteen  miles  (Lat.  82®  16') 
farther  north  than  Dr.  Kane,  or  in  fact  any  other  vessel.  Capt. 
Pan*y  attained  a  more  northern  point  by  means  of  sledges.     Hall 
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claiined  that  Kane's  Polar  sea  is  a  strait  fifteen  miles  wide.  He 
crossed  it  in  a  sledge  journey,  from  which  he  returned  to  die 
aboard  his  ship. 

We  are  sanguine  that  the  Polaris  will  be  found,  and  that  the  sci- 
entific results  will  be  commensurate  with  the  care  taken  in  the  out- 
fit at  Washington  and  the  selection  of  men  to  conduct  observations. 
It  will  be  remembered  that  the  chief  of  the  scientific  corps  is  Mr. 
Emil  Bessels,  a  most  promising  naturalist,  author  of  several  works 
on  the  embryology  of  the  invertebrates,  and  of  an  unpublished 
memoir  on  the  embryology  of  insects.  Meanwhile  we  must  wait 
anxiously,  perhaps  for  three  or  four  months,  before  knowing  of  the 
fate  of  Bessels  and  his  comrades. 

Dr.  E.  Coues  has  been  attached  to  the  International  British 
Northern  Boundary  Survey  of  the  49th  parallel,  which  takes  the 
field  on  the  first  of  June. 

The  New  Albany,  Ind.,  Society  of  Natural  History  is  doing  good 
work  in  developing  the  natural  history  of  Indiana  and  has  several 
active  workers  in  its  ranks.  Located  in  a  rich  fossiliferous  region, 
also  in  the  locality  of  several  caves  and  subterranean  streams,  we 
look  to  the  members  of  this  society  for  important  additions  to  our 
knowledge  in  these  departments,  and  we  are  also  pleased  to  note 
that  they  are  doing  much  in  collecting  the  stone  and  bone  relics  of 
the  former  inhabitants  of  the  region,  having  already  made  a  large 
and  important  collection  of  specimens,  as  we  can  testify  fVom  a 
visit  of  two  years  ago.  The  officers  of  the  society  for  the  fol- 
lowing year  are — President  ^  John  Sloan  ;  Vice  Presidents,  Charles 
Hutchinson  and  F.  L.  Morse ;  Secretary,  W.  W.  May ;  Treasurer^ 
J.  K.  Walts ;  Librarian,  Frank  Spellman  ;  Curators,  W.  A.  Clapp, 
Wm.  Borden,  S.  L.  S.  Smith,  John  Williamson,  Wm.  Clark. 

The  Papers  on  Natural  History  read  at  the  Washington  meeting 
of  the  National  Academy  of  Science  in  April,  1873,  were  on  the 
following  subjects: — Biographical  Memoir  of  Dr.  John  Torrey, 
by  Dr.  Asa  Gray ;  On  Reproduction  in  Progeny  of  Defects  pro- 
duced by  Injury  in  Parents,  by  Dr.  Charles  E.  Brown-Sequard ; 
On  the  Unity  of  the  System  of  Life  in  Animals  and  the  true 
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Loomis,  Prof.  Joseph  Lovering,  Prof.  W.  A.  Norton,  Dr.  Theodore 
Gill,  Dr.  J.  J.  Woodward. 


384  BOOKS   RECEIVED. 

We  regret  that  Professors  Marsh  and  Cope  have  considered  it 
necessary  to  carry  their  controversy  to  the  extent  that  they  have. 
Wishing  to  maintain  the  perfect  independence  of  the  Naturalist 
in  all  matters  involving  scientific  criticism,  we  have  allowed  both 
parties  to  have  thcii*  full  say^  but  feeling  that  now  the  controversy 
between  the  authors  in  question  has  come  to  be  a  personal  one 
and  that  the  Naturalist  is  not  called  upon  to  devote  further  space 
to  its  consideration,  the  continuance  of  the  subject  will  be  allowed 
only  in  the  form  of  an  appendix  at  the  expense  of  the  author. 
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THE  PRAIRIE  WOLF,  OR  COYOTfe:   CANIS  LATRANS. 

BY   DR.   ELLIOTT  COUE8,   U.S.A. 

A  large  amount  of  fresh  material,  gathered  on  the  Upper  Mis- 
souri, may  furnish  some  data  bearing  upon  the  question,  now  agi- 
tated, of  the  resemblance  of  the  coyote  to  the  dog  of  the  bronze 
period.  The  examination  is  made  of  about  twenty  skins  with 
skulls,  and  several  specimens  in  the  flesh.  I  compare  them  with 
a  dog  very  nearly  of  the  same  size ;  selecting  for  this  purpose  a 
thorough-bred  pointer — an  animal  which,  in  its  enlarged  brain-box, 
shortened  muzzle,  pendulous  lips,  long,  loose,  silky,  drooping  ears, 
close,  glossy  coat  and  rat-like  tail,  departs  as  much,  perhaps,  as 
any  breed,  from  an  original  stock,  in  all  the  fortuitous  points  en- 
grafted through  domestication.  Even  in  this  case  the  likeness  in 
all  essential  respects  is  striking ;  and,  as  shown  in  the  sequel, 
specimens  of  Indian  dogs  of  this  region  can  be  found  not  certainly 
distinguishable  from  a  coyote,  for  a  reason  that  will  be  evident. 
The  differences  between  the  coyot6  and  pointer  become  reduced  to 
character  of  pelage  and  physiognomy ;  while  the  facial  aspect 
itself,  so  strikingly  diverse  in  its  entirety,  appears,  when  analyzed, 
much  less  substantially  different. 

To  begin  with  size  and  proportions :  it  appears  from  the  follow- 
ing measurements  that  the  pointer  and  coyote  differ  less  in  these 
respects  than  the  normal  individual  variation  among  coyotes  them- 
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selves ;    and  that  there  is  no  essential  discrepancy  whatever  in 
general  ''build": — 

COMPAR^VTIVE   MEASUREMENTS   OF   A   MEDIUM   SIZED   MALE   POINTER 

AND  SEVERAL  COYOTfeS  OF  BOTH  SEXES. 

The  measurements  are  given  in  inches  and  decimals. 


MRASCREMENTS. 


Standing  height  at  shoulder 

Tip  of  nose  to  root  of  tail 

Tail  to  end  of  Tertebrn 

Tail  to  end  of  hairs 

Tip  of  nose  to  eye 

Tip  of  nose  to  ear 

Tip  of  nose  to  occiput 

Elbow  to  end  of  fore  claws 

Knee  to  end  of  hind  claws 

Hoel  to  end  of  h  ind  claws 

Width  across  eyes  at  inner  canthus. . . 
Width  across  ejcs  at  outer  canthus. . . 

Width  across  inner  base  of  ears 

Height  of  ear  above  notch 

Width  across  tips  of  outstretched  ears 
Greatest  width  of  car  pressed  flat. . . . 

Tight  girth  of  muzzle  at  middle 

Tight  girth  of  chet^t 

Tight  girth  of  belly 

Longest  hairs  of  back 

Width  across  hairs  of  tail  pressed  flat. 


Pointer 
Dog. 

Large 

Coyotd. 
No.2(>U2 

Mc<lium 

<f 
Coyoti*. 

No.  2735 

21 

24 

21 

36 

86 

33 

13 

14 

12 

U 

18 

15 

4 

4 

3-75 

8 

7-50 

9 

8-50 

8-25 

14 

13-25 

12 

16 

16-25 

1350 

8 

7-25 

6-75 

2-50 

1-60 

4-25 

825 

0 

4 

5 

4 

15 

11-75 

335 

3-25 

8-50 

7-50 

26 

19 

23 

16-50 

1-50 

5 
8-50 

Large 

9 

Coy(>t4(. 
No.  2732 


22 

34 

14 

1650 
4 

7-75 
8-50 

1250 


SmaU 

Coyot*. 
No.  2TSI 

19 
» 
II 
13-50 

3-50 

7 

7-50 
11-50 

6-50 

•••••••• 


The  coyote  appears  more  stoutly  built,  but  this  is  deceptive, 
owing  to  the  dense  furring ;  the  various  girths  show  the  contrary. 
It  is,  however,  somewhat  more  ''compact,"  the  limbs  lacking  a 
certain  freedom  of  swing,  if  not  being  slightly  shorter. 

It  would  not  be  much  to  the  point  to  compare  the  pelages,  since 
the  cultivated  coat  of  the  pointer  differs  quite  as  much  from  the 
sliaggy  one  of  numerous  other  dogs,  as  from  that  of  the  co3'ote. 
It  is  interesting  to  observe,  however,  that  even  the  closest-haired 
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pointer  shows,  in  anger,  a  slight  though  decided  "  mane."  The 
mane  of  the  coyote  is  very  conspicuous,  the  longest  hairs  over  the 
back  measuring  four  to  six  inches.  The  furring  of  the  tail  is  as 
extremely  diverse.  The  tail  of  a  coyote  ordinarily  droops  to  the 
suff^ago,  the  hairs  reaching  beyond  half-way  to  the  heels ;  it  is  per- 
fectly straight ;  the  "  brush  "  is  terete-tapering,  perhaps  not  quite 
so  f\ill  for  its  length  as  that  of  a  fox :  in  absolute  size  it  is  Just 
intermediate  between  that  of  a  Vulpes  velox  and  F.  macrountSj 
both  of  which  are  smaller  animals.  But  furring  aside,  we  find  in 
the  total  lack  of  curve  in  the  thorough-bred  pointer's  tail,  a  curious 
coincidence  if  nothing  more.  This  straightness,  prized  by  sports- 
men, the  result  of  breeding,  and  often  cruelly  insured  by  removal 
of  the  terminal  joints  so  that  some  of  the  tendons  lose  insertion, 
is  a  feature  in  which  the  pointer  departs  from  most  dogs  (the  curly 
tail  has  been  laid  down  as  a  specific  characteristic  of  ^^Canis  famili- 
aris  "),  and  resumes  that  of  the  coyote. 

Fortuitous  conditions  of  pelage  aside,  the  physiognomy,  an 
almost  equally  casual  matter,  is  the  most  striking  difference  be- 
tween the  two.  It  is  difficult  to  portray  an  animal's  facial  expres- 
sion in  words ;  in  this  case  we  can  hardly  do  better  than  to  say 
that  the  aspect  is  just  between  a  wolfs  and  a  fox's,  but  more 
"doggy"  than  either.  Audubon's  figure  is  good  ;  if  anything,  the 
front  view  of  the  upper  figure  is  too  "  foxy."  The  coyote's  face 
would  be  exactly  matched  by  that  of  many  cur-dogs,  especially 
slender-nosed  kinds,  did  it  not  lack  almost  entirely  the  frontal 
prominence  of  the  latter,  a  feature  which  in  some  kinds  of  lap- 
dogs  is  exaggerated  into  monstrosity.  The  upper  profile  of  the 
coyote's  face,  from  occiput  to  snout,  deviates  not  much  from  a 
straight  line,  the  forehead  being  remarkably  fiat.  This  flatness 
gives  an  appearance  of  breadth  that  is  deceptive,  the  real  width 
being  both  absolutely  and  relatively  less  than  in  the  pointer.  But 
the  width  across  the  ears  of  the  pointer  (six  inches  instead  of  four) 
is  largely  produced  by  the  drooping  of  these  organs  down  the  side 
of  the  head.  The  lips  are  thin  and  scant,  ordinarily  showing  th 
teeth,  always  parting  after  the  animal  is  dead.  There  is  some- 
thing peculiar  about  the  eyes  ;  they  seem  to  look  more  directly  for- 
ward than  those  of  the  pointer.  They  are  set  very  near  together' 
the  inner  angles  being  only  about  an  inch  and  a  half  apart,  yet  the 
obliquity  carries  the  outer  canthi  over  three  inches  apart.  The 
ears  are  very  large,  triangular,  pointed,  upright,  with  very  stiff 
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cartilage.  When  pressed  apart,  their  tips  form  ^ith  the  point  of 
the  SDoat  a  nearly  equilateral  triangle.  In  fine,  the  pointer's  physi- 
ognomy differs  fVom  the  coyote's  mainly  in  its  special  engrafted 
features,  and  these  produce  a  discrepancy  much  greater  than  that 
existing  between  the  coyot6  and  many  mongrel  dogs. 

It  is  unnecessary,  to  compare  the  skulls  of  the  animals.  There 
are  no  differences  of  moment,  at  least  viewing  the  immense  dis- 
crepancies existing  in  the  crania  of  different  breeds  of  dogs.  Nor 
does  an  ^^  average  "  dog's  skull  differ  from  a  coyote's  by  anything 
like  as  much  as  do  the  skulls  of  C.  latrana  and  C.  luptia. 

It  appears,  then,  that  the  pointer,  though  a  highly  specialized 
case  of  the  domestic  dog,  is  identical  in  essential  structural  points 
with  the  coyote ;  differs  less  in  size  than  coyotes  vary  among  them- 
selves ;  differs  no  more  in  pelage  than  it  does  fh)m  many  other 
dogs  ;  and,  in  details  of  form  and  physiognomy,  differs  vastly  less 
than  various  dogs  do  among  themselves.  It  appears,  furthermore, 
that  close  as  the  likeness  is,  it  is  less  than  that  subsisting  between 
the  coyote  and  various  kinds  of  dogs  domesticated  by  the  Indians. 

For  example,  there  is  nothing  in  Audubon's  description  of  the 
Hare-Indian  dog  specifically  inapplicable  to  the  coyote.  Even  the 
colors  are  the  same ;  the  difference  in  pattern  (masses  of  blackish 
instead  of  brindling)  is  not  of  the  least  consequence,  since  it  is 
entirely  unstable.  Richardson  noted  close  traits  of  resemblance, 
even  to  the  remarkable  mode  of  outcry —  a  few,  short,  sharp  barks 
followed  by  a  prolonged  shrill  howl.  The  fact  that  this  particular 
strain  of  dog  is  bred  beyond  the  present  distribution  of  the  coyote, 
is,  of  course,  not  to  the  point  in  the  general  question.  But  we 
have  much  more  striking  and  unquestionable  evidence  of  relation- 
ship by  direct  descent  of  some  Indian  dogs  from  the  coyote.  In 
the  first  place  we  should  note  that  the  habitual  antagonism  of  these 
dogs  and  the  coyotes  is  nothing  but  the  animosity  all  dogs  show  to 
strangers  of  their  own  kind,  an  aversion  probably  rooted  in  jeal- 
ousy, which  is  a  strong  canine  trait.  Next,  we  continually  find  dogs 
of  both  sexes,  on  the  frontier,  deserting  their  haunts  at  particular 
(sexual)  periods ;  and  if  the  occurrence  of  a  feral  wolf-dog  (coyote 
9  and  dog  ^  )  has  not  been  recorded,  there  are  numerous  cases  of 
the  production  of  the  same  (from  coyote  ^  and  dog  9  )  in  domes 
tication.  I  have,  finally,  information  which  I  consider  perfectly 
satisfactory,  in  still  stronger  evidence  of  the  readiness  with  which 
the  two  animals  interbreed.      Indians  not  unfrequently  bring  it 
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about  themselves ;  on  suitable  occasions  they  picket  out  their  9 
dogs  over  night,  to  procure  the  cross,  with  constant  success.  What 
profitable  quality  is  secured,  I  do  not  know ;  but  such  is  the  case. 
These  crosses  are  not  known  to  be  otherwise  than  fertile ;  and  the 
result  is,  in  every  Indian  community  there  are  mongrel  dogs  shad- 
ing into  coyot6s  in  every  degree ;  all  having  the  clear  wolf  strain, 
and  some  being  scarcely  distinguishable  from  a  prairie  wolf. 

The  matter  of  color  merits  passing  mention.  The  coyote  is  as 
constant  in  this  respect  as  other  feraB,  and  I  think  its  peculiar  col- 
oring can  be  reasonably  traced  in  certain  dogs.  The  animal  is 
dingy  white  as  a  ground  color,  which  remains  so  on  all  the  under 
parts ;  above  it  is  sufifUsed  with  tawny-brown  (bright  in  summer, 
paler  and  more  grayish,  or  quite  gray,  in  winter),  this  color  over- 
laid with  a  clouding  of  black.  This  black  is  rarely  uniformly  dis- 
tributed; it  tends  to  streakiness  along  the  back  and  across  the 
shoulders  and  hips,  producing  a  pattern  similar  to  that  of  a  ^^brin- 
dled"  bull-dog.  But  there  is  a  more  striking  feature,  and  one  very 
characteristic  of  the  animal  (the  brindled  gray  and  black  being 
shared  exactly  by  an  ordinary  strain  of  C.  lupus).  The  top  of  the 
muzzle,  back  of  the  ears,  and  outside  of  both  fore  and  hind  legs, 
are  usually  nearly  uniformly  tawny.  This  shade  is  precisely  the 
so-called  ^'  tan  "  of  the  black-and-tan  terrier,  and  has  the  same 
general  distribution.  In  an  attempt  to  trace  pedigree,  a  fact  of 
this  sort  seems  to  rank  in  value  with  the  appearance,  in  a  horse  or 
mule,  of  the  stripes  of  a  quagga^stock. 


THE  IRREGULAR  MIGRATIONS   OF  BIRDS. 

BY   T.  MARTIN   TRIPPE. 

The  annual  migration  of  birds  ;  their  moving  north  and  south  in 
the  spring  and  autumn,  is.  obvious  enough  to  every  one.  In  its 
various  phases  it  is  well  discussed  in  various  ornithological  works, 
and  is  pretty  thoroughly  understood,  comparatively  speaking  at 
least.  But  in  addition  to  their  vernal  and  autumnal  changes  of 
habitat,  movements  occasionally  take  place  among  birds  not  de- 
pending upon  the  seasons ;  invasions  as  it  were  of  certain  prov- 
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inces  where  they  were  before  unknown,  and  a  disappearance  from 
their  former  range.  Similar  movements  take  place  and,  indeed^ 
are  constantly  going  on,  among  all  ranks  of  the  animal  and  vege- 
table kingdoms,  though  owing  to  their  preeminent  mobility,  birds 
afford  the  most  conspicuous  examples,  excepting,  perhaps,  the 
class  of  insects.  The  slow  but  sure  progress  of  the  Norway  rat 
from  the  east  is  well  known,  it  having  gradually  spread  itself  in 
the  course  of  one  hundred  and  fifty  years,  from  Persia  to  the  Pa- 
cific Ocean.  The  steady  eastward  march  of  the  Colorado  potato 
bug  is  another  example,  while  among  plants,  Leucanthemum  ru/- 
gare  and  Radheckia  hirta  afibrd  familiar  instances. 

Audubon  speaks  of  the  chestuut-sided  warbler  as  one  of  the 
rarest  Sylvias  of  his  day.  In  his  "Ornithological  Biography,"  be 
tells  us  that  he  searched  for  it  for  years  in  vain  ;  and  finally  on  ob- 
taining five  specimens  in  the  same  spring,  considered  himself 
extremely  fortunate.  At  the  present  day  it  is,  in  the  very  regions 
where  Audubon  spent  years  in  collecting,  one  of  the  commonest 
warblers ;  and  the  most  inexperienced  collector  could  shoot,  not  five, 
but  five  hundred  in  one  season  ;  indeed  I  have  seen  it  far  outnum- 
bering all  the  other  species  together,  and  literally  swarming  in  the 
woods.  At  the  same  time,  the  mourning  warbler,  rare  in  the  time 
of  Wilson  and  Audubon,  remains  quite  as  much  so  still ;  only  in 
certain  other  localities  it  has  been  found  very  abundant.  Now  it 
is  not  to  be  supposed  that  the  former  species  could  have  been  com- 
mon in  the  eastern  states,  and  yet  have  eluded  the  observation  of 
Audubon  ;  and  it  is  not  at  all  probable  that  their  present  abundance 
is  owing  to  the  natural  increase  of  the  species.  Plainly  there  must 
have  been  a  migration  or  extension  of  range  from  some  oilier  re- 
gion where  it  was  at  that  time  abundant ;  and  in  the  same  manner 
the  next  fifty  years  may  see  the  mourning  warbler  extending  its 
limits  further  and  further  eastward  from  Minnesota,  where  it  is  now 
common,  until  it  is  as  abundant  in  the  Atlantic  States  as  the 
chestnuL-sided  warbler. 

A  somewhat  similar  case,  but  occurring  in  a  much  more  limited 
space  of  time,  happened  in  my  own  experience.  In  a  series  of  sev- 
eral 3'^ears'  close  observation  at  Orange,  New  Jersey,  1  searched  for 
the  great-crested  flycatcher  {Myiarchus  crinitus)^  3'ear  after  year, 
but  all  in  vain ;  and  what  made  the  fact  very  singular  was,  that 
twelve  or  fifteen  miles  off,  I  had  seen  the  bird  sufficiently  often  to 
convince  me  that,  if  not  common,  it  was  by  no  means  rare.     Yet 


THE  IRREGULAR  MIGRATIONS   OF   BIRDS.  391 

for  some  inexplicable  reason  it  did  not  inhabit  the  country  imme- 
diately about  Orange,  for,  although  in  the  woods  nearly  every  week 
for  years,  I  never  saw  it  until,  after  I  had  almost  despaired  of 
ever  finding  it,  I  did  succeed  in  shooting  a  single  specimen.  This 
was  in  the  fall ;  the  next  spring  I  saw  a  pair.  In  the  summer,  I 
went  away ;  and,  after  an  absence  of  two  years,  returning  to  Or- 
ange, I  strolled  through  the  woods,  my  old  hunting  grounds,  and, 
to  my  surprise,  almost  the  first  bird  I  saw  was  the  great-crested 
flycatcher.  Subsequent!}'  I  scarcely  ever  took  a  walk  through  the 
woods,  without  seeing  or  hearing  it. 

Now  for  what  reason  it  had  neglected  quite  an  extensive  range, 
in  every  way  suited  for  its  habits,  and  what  impelled  it  so  sud- 
denly to  invade  and  occupy  that  region,  I  cannot  possibly  im- 
agine, as  the  woods  had  undergone  but  little  change  in  that  brief 
period  and  that  little  by  no  means  prejudicial  to  its  habits. 

The  purple  finch  was  another  instance  of  the  same  character, 
though  less  striking,  from  its  known  erratic  disposition.  For  three 
years,  I  never  saw  more  than  a  single  pair ;  then  it  made  its  ap- 
pearance during  an  unusually  cold  and  stormy  fall,  in  large  num- 
bers, and  after  that,  for  several  years  it  was  a  regular  spring  and 
autumn  visitor,  so  that  I  came  to  look  for  it  as  regularly  as  the 
robin  or  fox  sparrow.  The  pine  finch,  also  erratic,  I  never  saw 
at  all,  for  five  yeai's  ;  then  it  appeared  in  great  numbers  just  before 
a  severe  winter,  and  thereafter,  for  a  space  of  several  years,  it  was 
a  regular  winter  visitor,  staying  till  late  in  March,  and  coming  as 
regularly  in  mild  seasons  as  in  cold. 

In  the  time  of  Wilson,  the  redheaded  woodpecker  was  one  of  the 
very  commonest  birds  of  the  orchard  and  farm ;  and  so  abundant 
and  familiar  were  they  that,  at  the  time  of  his  writing  his  ac- 
count of  that  bird,  he  says  he  knew  of  several  nests  within  a  few 
miles  of  Philadelphia.  At  the  present  day  however,  the  redheaded 
woodpecker  is  not  a  frequent  bird  in  the  vicinity  of  towns  and 
villages  of  the  regions  of  which  Wilson  wrote.  At  Orange,  I 
never  saw  more  than  a  dozen  individuals  in  any  one  year ;  and  all 
of  these,  with  very  few  exceptions,  were  young  birds  in  the  fall, 
found  with  few  or  no  exceptions,  on  the  edges  of  heavy  timber,  and 
never  in  orchards  or  anywhere  near  the  outskirts  of  villages.  I 
do  not  speak  from  very  extended  experience,  but  in  the  course  of 
many  pedestrian  tours  through  northern  New  Jersey  and  southeast- 
em  New  York,  I  never  found  this  bird  either  common  or  familiar. 
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Yet  at  the  west,  it  has  now  exactly  the  habits  described  by 
Wilson,  frequenting  the  orchards  and  coming  into  the  busiest  streets 
of  considerable  towns  with  the  freedom  and  unconcern  of  the 
warbling  vireo  and  chipping  sparrow  ;  indeed,  so  familiar  are  thejr 
that  they  frequently  alight  on  the  roofs  of  houses,  and  tap  on  the 
shingles,  looking  down  occasionally,  with  the  utmost  sang  fraid^ 
upon  the  passers-by.  Here,  if  I  mistake  not,  is  a  gradual  with- 
drawal from  certain  regions  of  country,  and  a  change  in  the  habits 
of  those  few  remaining. 

A  similar  disappearance  has  taken  place,  from  some  localities  at 
least,  of  the  hairy  woodpecker.  Of  this  bird  I  never  shot  more 
than  a  single  specimen  at  Orange,  though  hunting  for  it  for 
many  years,  through  quite  an  extensive  range  suitable  for  its  hab- 
itat. Yet  according  to  Wilson,  it  was  everywhere  one  of  the  most 
abundant  and  familiar  birds  in  the  Atlantic  States  ;  an  observation 
indeed,  made  by  other  authors,  and  which  I  have  confirmed  myself 
at  several  points,  yet  for  some  unaccountable  reason  it  has  failed 
to  take  possession  of  a  considerable  region,  admirably  adapted 
apparently  to  his  habits ;  or,  if  it  ever  did  occupy  it,  for  some 
equally  unaccountable  cause,  has  almost  wholly  deserted  it. 

The  Carolina  parrakeet  is  another  instance  of  a  gradual  with- 
drawal from  a  former  range,  the  bird  rarely  appearing  now,  where 
formerly  it  was  quite  abundant.  This  may  be  partially  accounted  for 
indeed,  by  the  settlement  of  the  country  ;  the  valley  of  the  Ohio, 
where  it  was  formerly  common,  having,  in  the  course  of  half  a  cen- 
tury, been  converted  from  a  wilderness  into  a  thickly  settled  coun- 
try. But  this  explanation  is  only  partially  satisfactory  ;  for  in  its 
former  range  are  still  large  tracts  of  almost  primitive  wilderness, 
where  it  might  find  every  requisite  for  its  existence. 

In  certain  portions  of  Colorado  the  raven  is  now  a  rare  bird 
where,  as  the  miners  have  informed  me,  it  was  very  common,  fifteen, 
or  even  ten  years  ago. 

Some  of  these  migrations  may  be  easily  explained.  Many  of 
them  occur  through  human  agency ;  others  through  climatic  modi- 
fications. As  the  settlement  of  the  western  frontiers  extends,  the 
quail  and  the  prairie  hen,  finding  abundance  of  food,  extend  their 
range  correspondingly ;  and  as  trees  are  planted  on  the  plains,* 

*A  cnrious  question  arises  here.  The  yast  tract  of  treeless  prairie  lying  between  the 
Missouri  river  and  the  Rocky  Mountains,  forms  at  present,  a  very  complete  barrier  be- 
tween the  sylvan  species  of  the  two  regions,  which  they  seldom  cross;  but  as  the  settle* 
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the  insectivorous  and  arboreal  species  will  become  abundant  in  re- 
gions where  they  previously  could  not  exist.  The  destruction  of 
forests,  and  the  draining  of  swamps  must,  of  course,  result  in  the 
diminution  of  the  numbers  of  the  forest  and  swamp  loving  spe- 
cies, as  seen  very  plainly  in  England  at  the  present  day ;  and 
again,  the  protection  afforded  from  predaceous  animals,  by  the 
presence  of  man,  and  the  thinning  out  of  birds  of  prey,  must 
necessarily  result  in  a  great  increase  of  the  smaller  and  inoffen- 
sive tribes.  On  the  other  hand,  the  persecution  to  which  certain 
species,  mainly  rapacious,  or  valuable  for  food,  are  subjected,  re- 
sults in  their  thinning  out  or  even  extermination,  unless,  as  often 
happens,  they  migrate  to  other  and  wilder  regions. 

Climate  influences  many  extraordinary  migrations.  A  severe 
winter  will  cause  northern  birds  to  migrate  much  further  south 
than  usual,  and  a  long  hot  summer  will  entice  southern  birds  to  visit 
us,  which  we  do  not  see  in  ordinary  seasons.  Such  migrations, 
however,  are  only  temporary,  although  I  am  inclined  to  think  that 
birds  may  subsequently  revisit  regions,  purely  from  choice,  to 
which  in  the  first  place,  they  were  compelled  to  fly  for  safety. 
And  again,  extraordinary  seasons  may  have  an  indirect  influence 
upon  these  movements  of  birds.  In  a  recent  interesting  little 
article  in  the  Naturalist,  Prof.  Shaler  shows  how  the  flora  of  New 
England  was  probably  modified  by  the  recent  cold  winter ;  and  of 
course,  a  modification  of  the  flora  would  result  in  a  corresponding 
modification  of  the  avi-fauna.  Thus,  the  coniferous  trees  being 
reduced  in  numbers,  there  would  be  a  similar  reduction  in  the 
abundance  of  pine  grosbeaks,  finches,  crossbills,  and  other  spe- 
cies, more  or  less  dependent  upon  the  Coniferoe  for  food.  The 
insect  fauna  also,  closely  connected  with,  and  necessarily  affected 
by  the  slightest  change  in  the  fiora,  must  undergo  some  readjust- 
ment, resulting  in  a  corresponding  change  among  the  insectivo- 
rous birds. 


ment  of  the  plains  proceeds  and  trees  are  planted,  this  barrier  wiU  gradually  cease  to 
exist,  and  the  arboreal  faunse  of  the  Rocky  mountains  and  the  east  will  extend  their 
limits  and  meet  each  other.  What  will  be  the  result  on  such  allied  congeneric  species  or 
rarieties  as  Oporomis  agilU  and  O.  McGUHvrayit  Sitta  CaroHnensia  and  S.  actileata,  etc  ? 
WiU  each  preserve  its  characteristics;  or  will  a  hybrid  race  arise,  completely  merging 
the  one  into  the  other?  Sturnella  Ludoviciana  and  S.  nrglectay  usually  regarded  at  the 
present  day  as  Tarieties  of  the  same  species,  exist  side  by  side,  retaining  in  a  general 
way  at  least,  certain  peculiar  notes  and  habits.  On  the  other  hand,  Colapte*  auratus  and 
C.  JlexicantUr  universally  admitted  as  valid  species,  blend  into  one  another  by  imper- 
ceptible  gradations  in  regions  where  their  habitats  adjoin. 
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In  many  coses,  however,  it  seems  impossible  to  assign  any  reaflon 
for  these  irregular  migrations.  What  caused  the  chestnut-sided 
warbler  to  become  so  abundant  in  the  eastern  states,  where  it  for- 
merly was  so  rare ;  what  influenced  the  Carolina  parrakcet  and  the 
raven  to  desert  regions  where  they  were  once  common ;  and  what 
caused  the  appearance  of  the  great-crested  flycatcher  about 
Orange,  where  for  years  it  had  not  been  seen ;  and  why  the  hairy 
woodpecker  shuns  the  same  region,  are  questions  that  will  puzzle 
an  ornithologist  to  answer.  Certiiiuly,  in  none  of  these  cases,  was 
persecution,  or  lack  of  proper  shelter  and  food,  or  change  of  cli- 
mate the  hnpelling  cause.  It  may  have  been  the  same  motive  that 
influenced  them,  that  ofttimes  has  Impelled  the  races  of  men  to 
migrate  en  masse,  as  in  the  days  of  the  Ilnns  and  Goths, — the  mere 
desire  to  see  and  possess  new  countries,  with  the  vague  expecta- 
tion of  bettering  their  condition  thereby.  Certain  it  is  that,  what- 
ever the  motive,  the  tribes  of  birds  migrate  here  and  there,  invade 
and  hold  new  regions,  and  disappear  from  others ;  and  move  to 
and  fro,  upon  the  face  of  the  earth,  in  the  same  manner  as  do  the 
tribes  of  men. 


DISCOVERY  OF  AN   OCTOPUS   INHABITING  THE 

COAST  OF   NEW   ENGLAND. 

BY    PROF.  A.  E.  VKRKILL. 

One  of  the  most  interesting  of  the  numerous  discoveries  tnade 
during  the  dredgings  carried  on  in  the  Bay  of  Fundy  hist  summer, 
in  connection  with  the  work  of  the  U.  S.  Fish  Commission,  was  a 
fine  new  species  of  Octopus  (0.  BainUi  Verrill)  which  inhabits 
the  deeper  waters  of  that  region.  It  seems  to  bo  not  uncommon 
below  seventy-five  fathoms,  judging  from  the  fact  that  we  met  with 
it  in  five  dilferent  localities.  All  the  specimens  obtained  were 
males,  and  it  is  probable  that  the  females  are  much  larger  than 
the  males,  as  in  other  species  of  the  genus. 

Most  of  the  specimens  were  kept  alive  for  several  days,  in  order 
to  observe  its  habits.  Several  good  drawings  were  made  by  Mr. 
J.  H.  Emcrton,  showing  its  different  attitudes.  When  at  rest  it 
remained  at  the  bottom  of  the  vessel,  adhering  firmly  by  some  of 
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the  basal  Euckera  of  its  arms,  while  the  outer  portions  of  the  arms 
were  curled  back  in  various  positions ;  the  body  waa  held  iu  a 
nearly  horizontal  position  and  the  eyes  were  usually  half-closed 
and  bad  a  sleepy  look ;  the  p,g  ^ 

siphon  n as  usually  turned  _^_ 

to  one  side  and  was  long 
enough  to  be  eeen  in  n 
view  from  above  (Figs.  76 
and  77). 

When  disturbed,  or  in 
any  way  excited,  the  eyes 
opened  more  widely,  es- 
pecially at  night ;  the  body 
became  more  contracted 
and  rounded,  and  was  held 
more  erect ;  the  small  tu- 
bercles over  its  surface  aud 
the  larger  ones  above  the 
eyes  were  erected,  giving 
it  a  very  decided  appear- 
ance of  excitement  and 
watchfulness.  It  waa  rarely,  if  ever,  observed  actually  to  creep 
about  by  means  of  its  anns  and  suckers,  but  would  swim  readily 
and  actively,  circling  around  the  pane  or  jars  in  which  it  was  kept 
many  times  before  resting  again.    In  snimming  backward  the  par- 
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tial  web  connecting  the  arms  together  was  used  aa  an  organ  of 
locomotion,  as  well  as  the  siphon,  for  it  and  the  arms  were  alter- 
nately spread  and  closed,  the  closing  being  done  energetically  and 
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coincidently  with  the  ejection  of  the  water  fk'om  the  siphon,  and 
the  arms  after  each  contraction  were  all  held  pointing  straight 
forward  in  a  compact  bundle,  so  as  to  afford  the  least  resistance 
to  the  motion.  As  the  motion  resulting  from  each  impulse  began 
to  diminish  sensibly,  the  arms  were  again  spread  and  the  same 
action  repeated.  This  action  of  the  arms  and  web  recalled  that 
of  the  disk  of  the  jelly  fishes,  only  it  was  much  more  energetic. 

The  siphon  was  bent  in  different  directions  to  alter  the  direction 
of  the  motions,  and  by  bending  it  to  the  right  or  left  side,  back- 
ward motions  in  oblique  or  circular  directions  were  given,  but  it 
was  often  bent  directly  downward  and  curved  backward  so  that  the 
jet  of  water  from  it  served  to  propel  the  animal  directly  forward. 
This,  so  far  as  observed,  was  its  only  mode  of  moving  forward. 
This  mode  of  swimming  forward  has  previously  been  observed  in 
cuttle-fishes  (Sepia)  and  in  squids  (Loligo).  This  species  was 
much  more  active  and  animated  in  the  night  than  during  the  day, 
and  is  probably  nocturnal  in  its  habits,  when  at  home.  None  of 
the  specimens  could  be  induced  to  take  food,  and  none  survived 
more  than  four  or  five  days,  although  the  water  was  frequently 
renewed  to  keep  it  cool  and  pure.  They  were  rather  roughly 
handled  by  the  dredge,  without  doubt. 

The  following  description  is  from  the  "American  Journal  of 
Science,"  for  Januur}',  1872  :  — 

"The  body  is  short,  thick,  somewhat  depressed,  broadly  rounded 
posteriori}',  separated  from  the  head  only  by  a  slight  constriction 
at  the  sides.  Head  almost  as  broad  as  the  body,  swollen  above 
and  around  the  eyes,  concave  in  the  middle  above ;  around  the 
eyes,  and  especially  in  front  and  above,  there  are  numerous  small 
conical,  often  irregular  and  rough  tubercles ;  and  a  little  removed 
from  the  upper  side  of  each  eye  is  a  much  larger,  rough,  irreg- 
ularly conical,  erectile  tubercle,  which  has  some  small,  more  or  less 
prominent,  conical  tubercles  on  its  surface  ;  the  whole  upper  sur- 
face of  the  body,  head,  and  arms  is  also  covered  with  minute  scat- 
tered tubercles,  which  are  usually  but  little  prominent.  Siphon 
large,  tapering,  capable  of  being  bent  in  all  directions,  so  as  to  be 
used  for  swimming  both  forward,  backward,  and  sideways,  ac- 
cording to  its  direction.  Arms  subequal,  relatively  short,  stout, 
tapering  to  slender  points,  connected  for  about  one-third  of  their 
length  by  a  web,  which  extends  as  a  narrow  membrane  along:  their 
margins  to  near  the  ends.  Suckers  small,  not  crowded,  alternat- 
ing pretty  regularly  in  the  two  rows  ;  the  arms  of  the  first  pair  each 
have  about  sixty-five  suckers  ;  those  of  the  fourth  pair  about  sixty. 
The  right  arm  of  the  third  pair  has  its  terminal  portion,  for  about 
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a  third  of  its  entire  length,  moiiifieil  (br  rt^prodwetive  pwrpoae  into 
a  large  spoon-shaped  organ,  broadly  elliptical  in  outlhus  with  the 
sides  incurved,  somewhat  trilobeil  at  the  end,  deeply  couoave 
within,  where  there  are  nine  or  ten  clevatctl  transverse  foUU ;  at 
the  base  there  is  a  fold  bent  into  an  acute  angle,  the  apex  directed 
forward,  leaving  a  deep  V-shapeil  sinus  behind  it,  which  is  in  (H>n- 
tinuation  of  a  shallow  groove  formed  by  a  thickening  of  the  web 
along  the  side  of  the  arm  and  terminating  midway  between  it  and 
the  fourth  arm  ;  at  the  end,  the  arm  terminates  in  a  nnmll  conical 
tip,  between  the  two  broadly  rounded  lobes  of  the  spoon-shnped 
organ;  at  the  base  of  this  organ  there  is  a  slight  constriction, 
below  which  the  basal  portion  bears  about  thirty-one  suckerM,  like 
those  on  the  other  arms.  The  modified  portion  of  the  arm  is  con- 
siderably longer  than  the  distance  between  the  constriction  at  its 
base  and  the  interbrachial  web,  and  equal  to  one-halt*  the  total 
length  of  the  part  which  bears  suckers.  The  corresponding  arm 
on  the  left  side  is  of  the  ordinary  form  and  has  about  lllly-one 
suckers.  Length  of  the  largest  specimens,  in  alcohol,  exclusive  of 
the  arms,  1-75  inches  ;  breadth  of  the  bo<iy  V2C) ;  between  eyes  •?  ; 
length  of  the  arms  of  the  tirst  pair,  from  mouth,  2'2r> ;  from  mouth 
to  edge  of  the  web  *70  ;  length  of  mo<liflcd  portion  of  third  right 
arm  '70 ;  breadth  of  this  organ  when  expanded  '45. 

When  living  the  color  was  usually  pale,  trauHlucent,  bluish- 
white,  thickly  specked  with  light  orange-brown  and  dark  brown. 
Off  Head  Harbor,  Campo  Bcllo  I.,  in  seventy-iivc  and  eighty 
fathoms,  shelly ;  off  Herring  Cove  in  sixty  fathoms,  muddy  ;  off 
Grand  Menan  in  one  hundred  and  six  fathoms,  gravel  and  sand. 

I  first  dredged  this  interesting  species  while  on  the  *'  MoHswoo<i," 
in  company  with  Professor  Baird,  in  honor  of  whom  I  have  named 
it.  It  is  somewhat  related  to  0.  Grwnlandicus  Dewh.,  but  the 
male  of  the  latter  has  the  third  right  arm  much  longer,  with  the 
modified  portion  relatively  very  much  smaller  and  quite  different 
in  form,  and  with  more  numerous  folds,  and  the  baa^al  part  bears 
forty-one  to  forty-three  suckers ;  the  other  arm»  also  iiavc  more 
nmnerons  suckers ;  the  web  is  less  extensive  and  the  l>ody  is  more 
elongated.  There  is  no  other  species  known  on  the  Ameri<rau 
coast,  north  of  Cape  Hatteras.  The  southern  species  is  \ery 
nmch  larger  and  very  different  in  many  respects." 
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O.  F.  Mullcr,  in  his  "  Zoologia  Danica"  was  the  first  to  point 
out  the  existence  of  certain  organs  in  sea-urchins  which  have  long 
remained  a  puzzle  to  naturalists.  To  these  organs  he  gave  the 
generic  name  Pedicellaria,  and  considered  them  as  parasites  of  the 
sea-urchins.  Of  his  genus  Pedicellaria  he  describes  three  species 
which  are  now  known  to  be  either  different  stages  of  development, 
or  different  kinds  of  pedicellaria;,  situated  in  various  parts  of  the 
shell  of  the  sea-urchin.  Our  knowledge  of  the  pedicellariae  is  now 
materially  changed,  first  b}^  the  views  of  Delle  Chiaje,  who,  in 
1825,  figured  and  described  the  pedicellaria;  of  several  sea-ur- 
chins and  starfishes.  He  however  no  longer  considers  them  simple 
parasites  but  sa^^s  distinctly  that  they  form  a  part  of  the  test  of 
the  Echinoderms  and  help  them  in  seizing  their  prey  and  taking 
hold  of  adjoining  bodies.  Much  of  this  view  has  been  corrobo- 
rated, and  like  many  of  the  shrewd  observations  of  Delle  Chiaje 
is  gaining  only  now  the  recognition  it  should  have  received 
long  ago.  Valentin  in  1841  gives  in  his ''Anatomy  of  Echinus" 
excellent  figures  and  descriptions  of  pedicellarite  which  he  con- 
siders as  organs  of  prehension.  Agassiz  at  that  time  suggested 
the  possibility  of  their  being  j'oung  stages  of  Echinoderms,  in  con- 
sequence of  the  discoveries  then  made  by  Sars  of  the  remarkable 
development  of  a  species  of  starfish.  This,  it  is  needless  to  say, 
is  a  view  he  has  long  ago  abandoned  though  he  is  most  persistently 
credited  with  it  even  at  the  present  time.  Subsequently,  Erdl,  Du- 
vernoy,  Midler  and  Troschel,  Sars,  Stirapson,  Norman  and  Stew- 
art have  figured  a  number  of  pedicellaria;  of  Echini  and  starfishes, 
and  have  made  a  more  or  less  successful  attempt  to  use  their  char- 
acters as  aids  in  distinguishing  closely  allied  species.  An  article 
on  pcdicellariie  in  the  ^'Annales  des  Sciences  Naturelles"  for  1869, 
by  Perrier,  gives  a  large  number  of  excellent  figures  of  the  pedi- 
cellariae of  starfishes  and  sea-urchins  ;  unfortunately,  except  as  a 
mere  accumulation  of  facts,  it  is  useless,  the  writer  ignoring  what 
had  been  done  for  the  last  twenty  years,  on  the  very  appendages 

he  was  describing,  so  that  he  leaves  the  question  of  their  nature 
(398) 
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as  it  stood  in  the  days  of  Valentin  in  spite  of  the  many  observa- 
tions made,  and  hints  of  their  true  nature  thrown  out  by  Miiller, 
rig  78      Trosehel,  Sars  and  A.  Agassiz,  which  would  have  saved 
Perrier  much  useless  speculation. 

No  attempt  has  yet  been  made  to  ascertain  the  homol- 
ogies of  these  organs,  and  the  present  article  is  Fig.7». 
intended  to  give  the  results  which  have  been 
reached  by  the  writer  since  1864,  from  the  study 
of  the  embryology  of  starfishes  and  Echini. 

If  we  examine  the  common  sea-urchin  of  the 
coast  of  New  England,  we  shall  find,  scattered  in 
between  the  spines  over  the  whole  surface  of  the 
shell,  numerous  pedicellarioe  (Figs.  78  and  79). 
They  consist  of  a  calcareous  stem  (Fig.  80)  artic-  ^ 
ulating  at  its  base  upon  a  small  granule  of  the  test ;  this 
is  surrounded  by  a  muscular  sheath  expanding  into  a 
somewhat  swollen  portion  with  a  thimble-shaped  knob  at  the  end. 
This  knob,  though  it  seems  solid  and  compact  at  first  sight,  is  in 
reality  split  into  three  wedges  (Fig.  81a),  which  can  rig.sia. 
be  opened  and  shut  at  will.  When  open,  these  pedi- 
cellariae  may  be  compared  to  a  three-pronged  fork, 
y.  gjj  except  that  the  prongs  are  arranged  concentri- 
cally instead  of  on  one  plane  and  when  closed 
they  fit  into  one  another  as  neatly  as  the  pieces 
of  a  puzzle.  Fig.  81  represents  the  end  view 
of  one  of  these  pedicellariae. 

If  we  watch  a  sea-urchin  after  he  has  been 
feeding,  we  shall  learn  at  least  one  of  the 
oflSces  which  this  singular  organ  performs  in 
the  general  economy  of  the  animal.  That  part 
of  the  food  which  he  ejects  passes  out  of  the 
anus,  an  opening  on  the  summit  of  the  body  in  the  small 
area  where  the  zones  of  which  the  shell  is  com- 
posed converge.  The  rejected  particles,  thrown 
out  in  the  shape  of  pellets,  are  received  on 
these  little  forks  which  close  upon  them  like  forceps, 
and  they  are  passed  from  one  to  the  other  down  the 
side  of  the  body  till  they  are  dropped  off  into  the 
water.  Nothing  is  more  curious  and  entertaining  than  to  watch 
the  neatness  and  accuracy  with  which  this  process  is  performed. 


Fig.  81. 
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One  may  see  the  rejected  bite  of  food  passing  rapidly  «Ioi^  the 
lines  upon  which  these  pedicellariee  oeeur  in  greatest  BQinber,  M 
if  they  were  so  many  little  rondy  fur  the  convcyiDg  away  of  the 
rei^se  matter ;  nor  do  the  forks  cease  from  their  labor  till  the 
sarface  of  the  animal  is  completely  clean  and  free  n-om 
Tig.  St.  any  foreign  substance.  Were  it  not  for  the 
pedicellarise  the  food  thus  rejected  would  be- 
come entangled  among  the  tentacles  and  spines, 
a  stranded  there  till  the  motion  of  the 
the  water  washed  it  away.  These  curious  little 
I  organs  have  other  offices  besides  this  very  laud- 
able and  useful  one  of  scavenger.  They  occur 
over  the  whole  body,  while  they  pass  the  excre- 
ments only  along  certain  given  lines.  They  are 
especially  numerous  about  the  mouth  whore  Ihey 
are  much  shorter  (Fig.  70)  and  more  compact ; 
the  muscular  sheath  below  the  bead  is  quite  | 
short,  the  tripartite  head  resting  directly  upon  the 
limestone  rod  of  the  base. 

On  watching  the  movements  of  the  pedicellarite  we  Bad  that 
they  are  extremely  active,  opening  and  shutting  their  forks  un- 
ceasingly, reaching  forward  in  every  possible  direction,  the  flexi- 
bility of  the  sheath  enabling  them  to  sweep  in  all  the  corners  and 
recesses  between  the  spines,  and  occaBionally 
they  are  rewarded  by  catching  hold  of  some  un- 
fortunate little  crustacean,  worm  or  moUusk 
whicli  has  become  entangled  among  the  spines. 
V;'\  They  do  not  seem  to  pass  their  prey  to  the  mouth 
!■  ("t  least  I  have  never  succeeded  in  seeing  sea- 
^/^  urchins  pass  the  food  thus  caught),  but  merely 
V  throw  it  off  from  the  surface  like  any  other  reftase 
1'  -/  matter.  Their  mode  of  eating,  also,  a  sort  of 
browsing,  by  means  of  their  sharp  teeth  along 
the  surface  of  the  rocks,  does  not  favor  the  idea  of  using  the 
pedicellarjo;  as  forks. 

Among  the  different  kinds  of  sea-urchins  we  find  a  great  many 
modifications  of  the  pedicellarire  just  described.  In  the  genus 
Cidaris  the  muscular  sheath  below  the  bead  is  short  and  slender 
(Fig.  82) ;  it  is  placed  upon  the  summit  of  a  limestone  rod  made 
up  of  bundles  of  longitudinal  rods.     In  some  Spatangoids  the 
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Mpanite  prongs  arc  toothed  and  ornamented  (Fig.  83,  BriMus), 
We  frequently  find,  both  in  the  common  spherical  Echini  and  in  the 
^.M.       Spatangoida,  the    forks    forming  J^^^  . 

•  either  open  arches,  as  in  Fig.  64, 
\  Echinocardium,  or    very  compli- 
/  cated  ball   and  socket  Joints,  or 
independent     hemispheres     with 
sharp    grooved    edges   (Fig.   85, 
Pourtateaia).    In   our    flat    cake 
urchin  (Echaarachniat)  the  more 
a  pedicellariie  liave  but  two  forks,  with 
•harp  teeth  along  the  edges  (Fig.  66). 

tif.st.  I»  the  greater  num- 

ber of    starfishes    the 
pedicel  larite     are    sup- 
ported  upon  compara- 
tively short  stems,  and 
are  as  in  our  common 
starfish      (Aateracajith- 
ion)  clustered  round  the 
base   of  the  spines  of 
the  dorsal  surface  (Fig.  87) ;  though  in  starfishes  we  also  find  tri- 
partite pedicellariie  ae  in  aea-urchins,  only  they  are  usually  sup- 
ported upon  a  very  short  stem,  or  articulate  ,,^  ^ 
directly  from  the    limestone    network  of 
ric.n.               the   shell.      We    find 
,sA    >>     _        similarly     in     Echini 
%)£^^!^^=^s^   pedicoUaritt!  placed  in 
^^OCJjO^  P'ta  (Ooniocidaris)  in 
*J/*^--^i^~$Or^    which  the  stem  is  re- 


^ 


duced  to  a  minimum, 

and  their  function  is 
quite  problematical ;  their  movements  are 
reduced  to  the  mere  oi)eiiing  and  shutting 
of  the  valves.  It  is  f^m  the  study  of  the 
pedloellariK  of  starfishes  that  we  have  been  able  to  form  some  ac- 
curate idea  of  the  homologies  of  these  interesting  appendages. 

We  must  now  go  back  to  the  early  history  of  the  growth  of 
■pines  in  embryo  Echinoderms  to  obtain  the  key  of  the  homolo- 
gies of  pedicellariie.    In  all  young  echinoderms  the  test,  i.e.  the 
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upper  coating  of  the  arms  of  a  starfish,  the  envelope  of  a  Holo- 
90     thuriaa,  the  shell  of  a  sea-urchin,  is  made  up  of    nf.ti. 
an  irregular  network  of  limestone  cells  (Fig. 
88)  ;  with  increasing  mise  this  network  becomes 
closed  at  certain  points  and  sends  off  upright 
shanks  which  little  by  little  form  very  irregular 
fan-filhaped   spines  (Figs.  89  and  90)  ;   in  our 
common  sea-urdiins  these  spines  are  immova- 
ble, forming  at  that  stage  part  of   the   test 
itself.    As  the  spines  grow  they  become  more 
pointed  (Fig.  9 1 )  but  are  still  immovable.    In 
somewhat  more  advanced  stages  a  slight  con- 
striction is  formed  at  the  base  of  the  spine 
(Fig.  92)  and  very  soon  after  that,  below  the 
constriction   a  tubercle  is  formed  upon  which 
the    spine    is    articulated    and    capable  of   a 
certain  [aniovnt  of  amotion  by  means  of  the  muscular  sheath 
Ti«:.K.        connecting  the  base  of  the  spine  and  the  tubercle, 
which  fit  by  a  ball  and  socket  joint  (Fig.  98)  ; 
soon  the  spine  appears   longitudinally  stri- 
ated, the  limestone  cells  of  which   it  was 
composed  when  smaller  being  obliterated  by 
the  sneeessive  circular  la^^^ers  of  the  older 
spine  (Fig.  94). 
*S^  *-       In    some   sea-nrchans  (^Arhacia)   we   find 
spines  which  never  become  articulated,  are  always  fixed, 
Fig.n.  and  remind  us  of  the  embryonic  stage  of 

/^^^\  the  spines  <of  our  common  sea-urchin.    In 

/^^Z^^^^^!^'^  one  of  the  Eehim  diaeovered  by  M.  Pour- 
o  .  o  •         ^^^g  ^1^  fixed  spines    cover  the  whole 

upper  part  of  the  test  (Fig.  95),  the  movable  spines  being 
FJg.95.  limited  to  a  circumscribed  area  along  the  edge  of 
the  shell  (Podocidaris). 

If  we  trace  the  development  of  the  spines  of  star- 
fishes, we  find  something  similar ;  but  as  the  pedi- 
ccllarise  are  clustered  round  the  base  of  the  longer 
opines,  we  are  able  to  distinguish  in  the  earliest 
stages  what  will  become  a  spine,  and  what  will 
eventually  form  pedieellarise,  a  distinction  which  it  is  not  possible 
to  make  in  Echini  where  the  pedieellarise  and  spines  are  irregularly 
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scattered.    This  is  especially  the  case  in  such  genera  as  Arbacia 
and  the  like,  in  which  there  are  so-called  embryonal  spines  remain- 


rtg.9e. 


"-^RR 


Fig.  99. 


ing    always    fixed    im-        Fig.  97. 
movably  to  the  test. 

In  our  common  star- 
fish I  have  traced  the 
earliest    stages   of   the 
spines  and  pedicellarise  (Fig.  96),  and  have  found  that  at  first  it 
is  impossible  to  distinguish  between  a  spine  and  pedicellarise ;  it 
Fig.  ML  is  only  in  somewhat  later  stages  that  the  first 

trace  of  a  difiierence 
can  be  detected  (Fig- 
ure 97)  ;  subsequently 
there  is  no  doubt  what- 
ever, owing  to  the 
greater  and  more  rapid 
development  of  the  central  spine,  as  to 
Fig.  100.  what  will  form   spines 

nr\  or  pedicellarise  (Figure 

If)  I  98).      In    one    of   the 

ft,-/ V  1 r>    pentagonal  starfishes  of 

our  coast  {Hippaaterid)  it  is  even  easier  to  trace 
the  gradual  passage  of  the  original  limestone  network  either,  on 
the  one  hand,  into  a  spine,  or,  on  the  other,  into  bipartite  pedi- 
cellariae. 

Fig.  101. 


}l%^ 


^■^ 


In  Fig.  99  we  can  easily  trace  the  development  of  a  simple 
central  granule,  surrounded  by  smaller  granules,  into  a  short  spine, 
or  by  the  splitting  of  the  granule  we  have  gradually  formed  a 
slight  fhrrow,  then  a  deeper  groove,  till  two  clappers  are  formed 
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(Fig.  100)  which  eventually  become  movable  and  act  as  pedicel- 
larise,  though  they  are  the  simplest  forms  of  that  organ.  lo  an* 
other  starfish,  the  genus  Luidia,  the  central  granule  surrounded 
Fig.  102.  ^y  smaller  granules  develops  either  into  a  spine  which 
passes  through  the  stages  of  Fig.  101,  and  terminates 
in  a  long  slender  spine  surrounded  by  papillae  at  its 
base,  or  the  central  spine  of  Fig.  101  is  like  the  central 
granule  of  Hippasteria,  little  by  little 
split  into  three,  and  forms  finally  a  pas- 
sage through  such  forms  as  are  given  in 
Fig.  101  into  short  tripartite  pedicel- 
larise  surrounded  by  isolated  spines  at 
the  base.  If  anything  further  were  re- 
quired to  prove  the  homology  between 
spines  and  pedicellarise  it  is  the  case  of 
tripartite,  pedunculated  Echini  pedicel- 
larise  attached,  as  common  spines  are, 
upon  a  tubercle  (Fig.  93)  surrounded  by 
the  peculiar  smooth  area  called  the  scrobicular  circle ; 
and  this  last  form  of  pedicellarise  is  actually  found  in 
the  genus  Fodocidaris  (Fig.  102).  The  same  reasoning 
will  readily  suggest  to  the  student  of  Echinoderms  the 
homology  of  the  so-called  claws  of  Ophiurans  (Fig. 
103)  and  of  the  anchors  of  Ilolothurians  (Fig.  104)  which,  al- 
though used  for  such  totally  different  functions,  being  a  sort  of 
prehensile  organ,  for  motion  along  the  ground,  are  in  reality  only 

in  their  turn  modified  spines,  or  difierent  forms 
of  pedicellariaa. 

Although  the  spine  (Fig.  94)  of  our  common 
sea-urchin  is  apparently  so  difierent  from  the 
pedicellarijB  figured  in  this  article,  3'et  when 
we  pass  in  review  the  whole  order  of  Echini  we 
find  difierences  among  the  spines  fully  as  great 
as  those  observed  in  the  pediceliariae.  What 
can  be  more  diverse  than  the  immense,  slender, 
hollow  spine  of  a  Diaderoa  six  to  eight  times  the  diameter  of 
the  test,  and  the  short,  fiattened  spine  forming  a  regular  pave- 
ment on  the  test  of  Colobocenti*otus.  We  find  such  extremes 
as  the  club-shaped,  curved,  ambulacral  spines  of  Salenia,  the 
papillae  of  Cidaris,  the  sharp,  solid,  curved,  antennae-like  spines 


Fig.  103. 


THE   HOMOLOGIES   OF   PEDICELLARLS.  405 

of  Coelopleurus,  the  massive,  bat-shaped  spines  of  Heteroeentro- 
tus,  the  cupuli-form  spines  of  Goniocidaris,  the  slender,  silk-like 
spines  of  the  Clypeastroids.  Among  the  Spatangoids,  there  are 
several  families  where  the  spines  are  specialized  along  certain 
lines  (the  so-called  fascioles)  in  which  they  so  retain  their  embry- 
onic features,  being  either  articulated  (Fig.  105)  or  directly  at- 
tached to  the  test,  and  provided  at  the  extremity  and  along  the 
shaft  with  a  more  or  less  sensitive  vibratile  membrane,  as  all 
young  spines  originally  are. 

In  Ophiurans*we  find  all  the  intermediate  stages  between  plates, 
claws  and  slender  spines ;  in  starfishes  between  the  simplest 
granules,  the  most  complicated  serrated  spines  and  pedicellarise, 
and  in  Holothurians,  between  mere  spicules,  anchors  and  pig.  io5. 
the  pavement-like  covering  of  such  genera  as  Cuvieria  and  ffU 
Psolus.  All  this  shows  plainly  enough  that  the.  spines  ^ 
and  pedicellarise  are  strictly  homologous,  whatever  modifi- 
cations they  may  assume  in  the  different  orders  of  Echino- 
derms,  whether  they  serve  as  prehensile  scavengers  or 
simply  protect  the  test  against  the  violence  of  the  waves 
on  the  rocks,  or  the  attacks  of  their  enemies.  Sea-urchins 
are  favorite  food  of  many  species  of  fish  who  would  find  it 
rather  dangerous  to  attack  the  bristling  Diademas  and  re- 
quire pretty  strong  jaws  to  get  the  better  of  the  ai'mored 
Heterocentrotus.  The  spines  are  not  simply  organs  of 
defence ;  they  also  act  as  means  of  locomotion,  and  in  such 
genera  as  Arbacia  the  ambulacral  suckers  perform  only  a 
secondary  part  in  the  displacement  of  the  sea-urchin,  the 
spines  of  the  lower  side  serving  as  stilts  by  which  the  sea-urchin 
raises  itself  and  moves  along  by  a  kind  of  halting  gait.  In  Ophi- 
urans  and  Holothurians,  the  pedicellarise  hooks  and  anchors  per- 
form the  part  of  organs  of  prehension  and  locomotion  at  the 
same  time. 

There  is  nothing  in  the  history  of  the  development  and  in  the 
homologies  of  these  organs  to  show  that  they  have  been  suddenly 
brought  into  existence  ;  on  the  contrary,  the  modifications  of  the 
spines  and  pedicellariae  as  they  have  been  rapidly  sketched  in  this 
article  show  the  most  complete  homology  between  appendages 
which  have  lately  been  considered  as  strong  proofs  of  the  possi- 
bility of  the  sudden  appearance  of  organs  for  which  no  utilitarian 
motive  could  be  given.    I  trust  I  have  made  it  sufSciently  plain 
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that  in  the  most  complicated  pedicellarise  known,  with  a  fireely 
movable  stalk  and  with  snapping  jaws,  we  have  only  a  very  grad- 
ual modification  of  the  simplest  sort  of  limestone  network  found 
in  all  Echinoderms  in  the  earliest  stages  of  the  embryonic  devel- 
opment, while  still  in  the  Pluteus-stage,  and  that  we  have  an 
unbroken  sequence  from  this  primitive  network  to  form',  on  the 
one  side  the  most  diversified  spines,  and  on  the  other  equally 
variable  pedicellarise,  and  that  we  must  consider  the  latter  in  their 
most  complicated  forms  as  nothing  but  highly  specialized  spines. 
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The  Depths  of  the  Sea.*  — One  could  not  but  form  a  favora- 
ble impression  of  this  sumptuously  printed  book  from  its  attractive 
exterior ;  the  pleasant  impression  is  deepened  by  a  perusal  of  it. 
The  narrative  is  on  the  whole  clear  and  graceful :  the  novelty  of 
the  facts  and  the  fine  illustrations  will  interest  the  lay  reader,  and 
the  scientist  will  find  placed  before  him  in  an  accessible  form  the 
results  obtained  by  the  British  explorations  by  means  of  the 
dre<1gc  and  thermometer  in  the  depths  of  the  eastern  north  At- 
lantic and  the  Mediterranean  Sea. 

The  marine  zoologist  will  be  led  after  reading  it,  as  perhaps  not 
before,  to  study  more  carefully  the  temperature  and  chemistry  of 
the  water  in  which  he  dredges,  while  the  broader  questions  of  the 
geological  and  geographical  distribution  of  animals  will  engage 
his  attention  perhaps  the  more  after  reading  Prof.  Thompson's 
interesting  summary  of  the  joint  work  done  by  Carpenter,  the 
ph^'siologist  and  physicist ;  JeflVeys,  the  conchologist ;  and  Wy ville 
Thompson,  the  accomplished  zoologist.  After  the  introduction,  we 
have  chapters  giving  an  account  of  the  cruise  of  the  "  Lightning," 
those  of  the  "Porcupine;"  chapters  on  deep-sea  sounding,  and 
decp-sea  dredging,  on  deep-sea  temperatures,  the  Gulf  Stream,  the 
deep-sea  fauna,  and  the  continuity  of  the  chalk. 

In  the  introduction  (p.  44)  the  idea  is  presented  that  deep-sea 

*  The  Depths  of  the  Sea.  An  Acconnt  of  the  general  results  of  the  Dredging  CmiMS 
of  H.  M.  S.S.  **  Porcupine '*  and  **  Lightning"  during  the  summers  of  1868,  IMB,  and 
1870,  under  the  scientific  direction  of  Dr.  Carpenter,  J.  Gwyn  Jefl^ys  and  Dr.  WyTiUc 
Thompson.  By  C.WyviUe  Thompson.  With  numerous  illustrations  and  maps.  New 
York  and  London,  Macmillan  A  Co.,  1873.  8vo.  pp.  fi37.  (The  illastmtions  are  in  part 
here  reproduced,  thanks  to  Messrs.  Macmillan,  the  publishers.) 
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forms  dredged  orouDd  the  coast  of  Great  BnUtin,  for  fhim  being 
'■boreal  outliers."  a.s  Forbes  designated  tbem.  "are  the  iuLahi- 
lauts  of  an  enormously  extended  none  of  special  tborraal  eoiiili- 


tioBB,  which  'crops  out*  as  it  were,  or  rather  comes  within  range 
of  the  ordinary  means  of  obsorvalion,  off  the  coast  of  S.ondi- 
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We  are  not  bo  biup  but  that  Forbes'  notion  woa  in  the  nuiin  llie 
more  eor.-oct  one.  Certainly  from  the  facts  pre3ente<J  in  tliU  l>ook. 
we  shoiilii  gatlier  Uie  imiiicasion  tbat  the  ciicuinpoliir  fuiiiiB  trndpil 


to  fude  out,  even  at  great  depths  ofl  the  mouth  of  the  Modilnm- 
nean  Sua ;  and  the  fuw  nrt-lic  forma  dredged  off  Florida  by  Pour- 
tules  are  mingled  at  great  deiiths  with  n  miK'h  greater  nbuDdanw 
of  tropica!  iuverlebrutc  life.     But  the  facts  brought  out  by  Va»t- 


^ 
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ia  offectimlly  disposed  of  by  the  remark  tbiit  "  tbe  organimn  is 
supporUnl  Itiroiigh  hII  its  tissues  ou  nil  sides,  niliiin  and  without, 
by  inuotnpresBible  fluids  at  the  same  prcssuir," 

The  ubnptcr  on  deep-sea  soundings  is  Rill  in  its  details  and 
illustrntious,  itud  it  is  concluded  from  what  has  been  accomplished 


by  American  and  Eiiglisli  naval  officei's,  that  "tbe  central  and 
southern  ports  of  the  Atlantic  appear  to  be  an  old  dc|>rpssion, 
probably,  at  all  events  coeval  with  the  tbn  di'iiosition  of  th«  Ju- 
rassic formations  of  Kuropo,  and  throughout  tlieae  long  ages  tlic 
tendency  of  that  great  body  of  water  lias  no  doubt  been  to  ameli- 
orate thK  outlines,  softening  duwn  asperities  by  the  disintegmUug 
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action  of  it«  waves  and 
currents,  and  filling  np 
bollows  by  drifting  about 
and  distributing  tLeir  ma- 
terials  We  must 

regard  the  Atlantic  Ocean 
as  covering  o  vast  region 
of  wide  shallow  valleys 
and  undulating  plains, 
with  a  few  groups  of  Vol- 
cauic  mouDtains,  insignifi- 
cant both  in  height  and 
extent,  when  we  consider 
the  enormous  area  of  the 
ocean  bed." 

The  chapter  on  deep-sea 
dredging  will  be  found 
usefbl  and  suggestive. 
We  r^ret  to  see,  how- 
ever, that  in  the  historical 
sketch  of  deep-sea  di'cdg- 
ing,  what  had  been  done 
previous  to  British  explo- 
rations, by  Pourtnles  un- 
der the  auspices  of  the 
United  States  Coast  Sur- 
vey is  not  ftilly  stated. 
On  page  23L  of  the  fifth 
chapter  it  is  remarked  that 
"dredging  operations  have 
been  conducted  most  suc- 
cessl\illy  under  Count 
Fourtalus,  and  it  will  be 
seen  hereafter  that  his  re- 
sults aie  a  valuable  com- 
-'/  plement  and  corroboration 
of  our  own."  And  on 
page  277  it  is  said,  "In 
the  year  1868  Count  L.  F. 
de  PourtaleS,  one  of  the 
ofllcers  employed   in    the 
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Unitcil  States  Coast  Survey  under  Professor  Fierce,  oommeDCed 
iL  series  of  deep  dredginga  across  the  gulf  stream  off  the  coast  of 
Florida,  wbicti  were  continued  in  the  following  year,  and  were 
productive  of  most  valuable  results." 

On  turning,  however,  to  the  sixth  "Bulletin  of  the  HuMiiin  of 
Comparative  Zoology,"  published  at  Cambridge,  Mass.,  Dec.  26, 
1867,  we  learn  that  fVom  drcdgings  off  the  coast  of  Florida  b& 
tween  May  17th  and  29th,  and  carried  to  the  depth  of  three 
hundred  and  fifty  fathoms,  Ponrtalus  concludes  that  "short  aa  the 


season's  work  was,  and  few  as  were  the  casts  of  the  dredge,  the 
highly  interesting  fact  was  disclosed,  that  animal  life  exist)  tU 
fireat  depths,  in  as  great  a  diversilt/  and  as  great  an  abundance  as 
in  shtdlow  teater"  (the  italics  are  hie). 

The  work  in  the  spring  of  18G8  was  carried  on  at  a  maximum 
depth  of  five  hundred  and  seventeen  fathoms:  thus  two  seasons' 
work  was  accomplished  by  the  United  States  Coast  Survey  before 
the  British  Steamer  "  Lightning  "  weighed  anchor  at  Oban  the  8th 
of  August,  1868,  for  the  first  British  deep-sea  dredging  voyage. 
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To  Uio  ScandinaviaD  naturalists  (particularly  Professor  U. 
San  and  his  soa  G.  0.  Sars  beginning  with  1850)  however,  we 
owe  the  impetus,  which  led  American  and  English  naturalists  to 
dredge  at  great  depths.  Prof.  Lovio,  however,  in  1863,  referring 
to  the  result  of  the  Swedish  Spitzbergen  expedition  of  1861,  when 
moUnsca,  cnistacea  and  hydrozoa  were  brought  up  from  a  depth  of 
fourteen  hundred  fathoms,  expresses  the  remarliable  opinion  which 
later  investigations  appear  generally  to  support,  that  at  great 
depths,  wherever  the  bottom  is  suitable,  "  a  fauna  of  the  same 
general  character  extends  from  pole  to  pole  through  all  degrees  of 
latitude,  some  of  the  species  of  the  fauna  being  very  widely  dis- 
tributed." We  reproduce  (thanks  to  the  publishers)  a  figure  (106) 
of  the  dredge  with  hempen   tangles  attached,  a  most  valuable 


means  of  fishing  up  animals  such  as  starfishes,  echini  and  sponges, 
which  the  dredge  fails  to  obtain  entire  or  in  sufficient  uumbers. 

The  exceedingly  interesting  and  able  discussion  of  the  origin 
and  relations  of  the  Gulf  Stream  we  must  pass  over.  Our  author, 
however,  dissents  emphatically  from  the  well  known  views  of  his 
colleague,  Dr.  Carpenter,  on  these  points.  In  the  account  of  the 
deep-sea  fauna  the  Baihybius  H(vckeUi  (Fig.  107),  which  created 
BO  much  excitement  at  the  time  of  its  discovery,  of  course  is  first 
noticed.  Thompson  thus  speaks  of  it,  "If  this  have  a  claim  to  be 
recognized  as  a  distinct  living  entity  exhibiting  its  mature  and 
final  form,  it  must  be  referred  to  the  simplest  division  of  the  shell- 
leas  Rhizopoda,  or  if  we  adopt  the  class  proposed  by  Professor 
HKCkel,  to  the  Monera.  The  circumstance  which  gives  its  special 
interest  to  Bathybius  is  its  enormous  extent ;  whether  it  be  con- 
tinuous in  one  vast  sheet,  or  broken  up  into  circumscribed  indi- 
vidual particles,  it  appears  to  extend  over  a  large  part  of  the  bed 
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of  the  ocean."  Fig.  107  is  a  mass  of  the  protoplasmic  material 
of  which  Bathybius  is  formed,  with  Coccolitha  embeddod  In  it, 
magniBed  seven  hundred  diameters. 

As  an  example  of  the  sponges  abounding  at  great  deptbs  la  tbo 
Iloltenia  Carpenteri  (Fig.  108,  half  the  natural  size).  A  oliarao- 
t«risttG  coral  is  the  LaphoheJia  proli/era  ot  Pallas  (Fig.  109,  tliree- 
fourtbs  the  natural  size),  which  at  the  depths  of  three  hundred  to 


six  hundred  fathoms  "  forms  stony  copses  covering  the  bottom  for 
many  miles." 

Among  the  Echinoderms,  the  Rktzocrinua  Loffotenait  of  San 
(Fig.  110,  once  and  a  half  the  natural  size)  ia  interesting  not  only 
in  itself,  but  as  having  been  found  by  Fourtaliis  to  occur  in  the 
deptbs  of  the  Gulf  Stream  oS  Florida. 

The  starfish,  Archaster,  is  characteristic  of  the  abysses  of  the 
northern  seas,  and  a  fine  new  form  is  Archaster  vexiHifer  W. 
Thomp.  (Fig.  111).    A  most  singular  and  intensely  intereetLng 
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sea-urchin  is  the  Ponrtalesia,  first  found  by  Ponrtales  off  the  coast 
of  Florida.  The  British  dredgers  have  revealed  a  second  species 
(P.  Jeffreysii  W.  Thomp.,  Fig.  112,  slightly  enlarged).  It  is 
closely  related  to  a  cretaceous  group,  the  Dysasteridse.  Finally, 
among  Crustacea,  the  sociable  Arcturus  Bafflni  (Fig.  113,  about 
natural  size)  with  its  young  clinging  to  its  antennae  is  worthy  of 
note  as  an  arctic  form. 

Many  interesting  mollusca  were  obtained,  comprising  a  multi- 
tude of  new  species.  Some  dredgings  in  nine  hundred  and  ninety- 
four  fathoms  off  the  Spanish  coast  revealed  '^  a  marvellous  assem- 
blage of  shells,  mostly  dead,  but  comprising  certain  species  which 
we  had  always  considered  as  exclusively  northern,  and  others 
which  Mr.  JefiVeys  recognized  as  Sicilian  tertiary  fossils,  while 
nearly  forty  per  cent  of  the  entire  number  of  species  were  unde- 
scribed,  and  some  of  them  represented  new  genera."  On  another # 
occasion  in  seven  hundred  and  eighteen  fathoms  off  Spain  the 
Vertioordia  acutUostata  was  taken.  This  shell  ^Ms  fossil  in  the 
coralline  crag,  and  the  Sicilian  pliocene  beds,  and  it  now  lives  in 
the  Japanese  archipelago." 

In  the  final  chapter  the  doctrine  of  the  continuity  of  the  chalk 
period  with  the  present  is  discussed :  in  other  words  ^'  that  in  the 
deeper  parts  of  the  Atlantic  a  deposit,  differing  possibly  from 
time  to  time  in  composition  but  always  of  the  same  general  char- 
acter, might  have  been  accumulating  continuously  from  the  creta- 
ceous or  even  earlier  periods  to  the  present  da}'." 

The  "Depths  of  the  Sea"  is  a  work  that  every  biologist  should 
read,  and  for  the  general  student  of  science  it  is  the  only  general 
treatise  on  this  subject.  We  hope  so  pleasant  and  thoroughly 
educated  a  narrator  as  Professor  Thompson  will  be  able  to  favor 
us  with  a  similar  work  on  the  subject,  at  the  close  of  his  ^^  Chal- 
lenger" cruise.  Certainly  he  will  be  in  a  position,  if  ordinary 
success  attends  this  important  expedition,  to  give  to  the  world,  in 
connection  with  American  and  German  observations,  results  still 
more  comprehensive  and  conclusive  than  those  flowing  from  the 
cruises  of  the  "Lightning"  and  ** Porcupine." 

Color-variation  in  Birds  Dependent  upon  Climatic  Influ- 
ences.*— The  critic's  office  is  not  seldom  ungracious,  and  we  have 

•On  the  rvlation  between  Color  and  Geographical  Distribution  in  Birds,  as  exhibited 
pi  Melanism  and  Hyperchromism  [lege  Hyperchromatism].  By  Robert  Ridgway.  Am. 
Jour.  Sci.,  8d  ser.,  iy,  Dec,  1872,  p.  454;  y,  Jan.,  1873,  p.  88. 
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never  felt  it  to  be  more  so  than  in  the  present  instance ;  but,  bar* 
ing  undertaken  to  keep  the  readers  of  the  Naturalist  au  caurant 
with  the  progress  of  American  ornithology,  we  shall  not  shrink 
from  any  responsibility  this  may  involve.  We  recognize  Mr. 
Ridgway's  paper  as  highly  meritorious,  and  a  valuable  contriba* 
tion  to  philosophic  ornithology ;  it  is  good  strong  work  in  a  com- 
paratively new  field.  But  until  the  truths  it  elucidates  are  gener- 
ally recognized  and  become  the  common  property  of  ornithologists, 
it  will  remain  eminently  proper  to  handle  the  subject  not  exactly 
after  Mr.  Ridgway's  method ;  for  he  writes  as  if  his  views  were 
both  novel  and  original,  which  is  not  the  case.  To  speak  plainly, 
the  paper  is  based  entirely  upon  Mr.  Allen's  views,  without  the 
slightest  allusion  to  this  author;  and  is  illustrated  chiefly  by 
cases  already  published,  yet  without  the  proper  references.  Thi« 
IB  of  no  consequence  to  science,  in  the  abstract,  and  does  not 
detract  from  the  scientific  ment  of  the  paper,  which  lies  in  its 
pointed  and  forcible  illustration  of  certain  laws ;  but  in  science, 
much  as  elsewhere,  individual  rights  must  be  respected  —  nMe»9e 
oblige.  In  raising  an  ethical  question  b}*  our  articles  of  impeach- 
ment, we  will  put  the  charge  of  appropriating  Mr.  Allen's  work 
without  acknowledgment  into  this  shape: — a,  either  Mr.  Ridg- 
way's  views,  here  enunciated,  are  original,  or,  6,  they  are  not.  If  a, 
we  acquit  him  of  scientific  plagiarism,  and  accredit  him  with  dis- 
covery, but  accuse  him  of  suppressing  the  fact,  known  to  him,  that 
the  same  discoveries  had  been  alread}'  made  by  another  person,  and 
published  about  eighteen  months  previously.  If  &,  the  case  speaks 
for  itself  too  plainly  to  require  further  remarks.  Mr.  Ridgway 
has  been  for  so  long  a  time  an  industrious  and  painstaking  student 
of  ornithology  that  the  facts  he  here  elucidates  cannot  well  have 
escaped  his  own  investigations;  and  the  feeling  that  he  fairly 
earned  his  results  may  have  led  him  to  disregard  the  simple  fact 
that  he  was  anticipated  in  publication.  Without  further  personal 
remarks  we  shall  quote  the  record  *  in  substantiation  of  what  we 
say  ;  and  if  we  are  unjust,  or  even  incorrect  in  any  particular,  the 
pages  of  the  Naturalist  are,  of  course,  open  to  a  refutation  of 
our  statements. 

The  point  of  Mr.  Ridgway's  paper  is  this:   a  melanistic  ten- 


•ALLEN,  Bull.  Mas.  Comp.  Zool.,  ii,  1871,  No.  3,  pp.  229-249.  Id.,  op.  cit.^  iif,  July,  1873, 
paisim.^Covi^t  Proc.  Phila.  Acad.,  July,  1872,  60.— Id.,  Key  N.  A.  Birds,  OcU  1871,* 
puBtim, 
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denc}',  and  a  greater  brightness,  or  increaset!  prevalence,  of  the 
three  primary  colors,  red,  blue,  and  yellow,  •'  are  mainly  noticeable 
as  the  resplt  of  a  tropical  influence,  for  they  are  most  highly  de- 
veloped in  middle  America,  and  become  exaggerated  in  proportion 
to  the  decrease  of  latitude.  But  in  the  Pacific  province  of  North 
America  they  are,  in  many  cases,  either  entirely  similar  or  repre- 
sented by^  somewhat  mo<lified  analogous  laws"*  (p.  464). 

The  leading  illustration  of  the  melanistic  tendency  selected  is  the 
remarkable  case  of  Chrysomitris  psaltria  and  its  races ;  this  we 
first  worked  out  in  186G  (Proc.  Phila.  Acad.,  81),  exactly  as  it  is 
here  presented,  although  C  psaltria  was  not  then  formally  brought 
into  tlie  connection,  as  it  has  since  been  by  us  (Key,  Oct".,  1872, 
132, 133).  Mr.  Ridgway's  next  melanistic  case  is  that  of  Myiarchus 
Lawrencii\  of  which  he  has  two  varieties,  the  middle  American  var. 
nigricapillus,  and  the  Soutii  American  var.  nigricepn,^  Among 
other  similar  cases,  he  cites  Picun  villosus  var.  IlarriHii;  P.  puhescenn 
var.  Gairdneri ;  and  Sphyrapicus  varius  var.  ruber;  the  implication 
being,  that  such  nomenclature,  and  the  views  sustaining  it,  are 
novel.  { 

The  first  case  cited  under  the  law  affecting  primary  colors  witj^ 
"h3-i)erchromism,"  is  that  of  the  Xantlioura^  §  illustrating  changes 
in  yellow.  The  next  is  that  of  MyiodiocteH  pusillns  var.  pileolata 
RiDGW.  II  The  case  of  the  genus  Geofhlypis  is,  however,  chiefly 
employed  in  this  illustration,  and  a  number  of  interesting  relation- 
ships, entirely  novel,  are  brought  out.  The  writer'is  only  fore- 
stalled here  in  one  instance.^     In  handling  the  variations  in  red, 

***Tbe  inrreaae  in  color  to  the  HOutliwanK  e!>i>eriiillv  the  tendency  Lo  dniker  tints 

above ^ho\ln  to  l>e Fo general Tlie  feoutliwanl  inrrvaHeindeiithofrolor.  and 

in  iridesf-enre.  in  birds  ^i>eciflcally  identiral,  coiuridei*.  nl^o,  with  the  general  inrreaee 
in  brillianry  of  c<dor, .    .    .    the  in}* x I ni urn  )>elng  n*nrhed   in    the  tropir^ 

The  longitudinal  variation,  or  tlte  1ve^tward  increase  in  color,  cecnin  to  tie.  alno,  coin> 
cident  with  the  increafe<l  huniidity  to  the  we-twanl."  (Ali.ev,  1h71.  23*.*.; 

**  Inteohity  of  roloration  varies  in  direct  rntio  witli  the  tein|)cr:iture  and  humidity  of 
the  bree«ling-place.''  (Coce.-*,  Proc.  l*Jiilri.  Acad.,  .July  2.  1H72,  00.) 

t*'J/.  niyricupiUjts  i3  dimply  a  f'lijrlit  tendency  toward  nijft lt;eps."^(:{)i-v:H,  Proc 
Phila.  Acad..  July.  1«7"2, 75.— "Having  no  doubt  tliat  uiyri-:tp$  \h  bimply  a  geographical 
representative  of  Lawrencii,**  etc. — CV>i'i:w.  ihid..  7C. 

XPicvM  ri7/o*w*  var.  IlarrMi.  Alle.n.  l^ull.  M.  C.  Z.  iil.July,  1*<72.  IHO:  diecusfed  OD  p. 
114.  — CorEP.  Key,  IW.—  P.  jiuttrnriUM  var.  fUiinlutri,  Coikh.  Key,  IM.— I.'wder  h«a<l 

of  S.  ruber  ^  it  i»  caid  in  the  "  Key,"  p.  lli.'i:— •'  Size  of  the  laht  [S.  rot  (us  \ of 

which  it  is  appan-ntly  only  a  variety." 

f  Compare  X.  Yucas  var.  luxuosa,  OjiT.t*.  Key.  ICC. 

II From  the  Mutcicajta  pileolata  of  Vallah,  Z«»o1.  K. •  A.  —  Compare  BllRD,  Birds 
N.  A..  1M8,  2»),  in  text. 

^Geotk/fpit  /'kilat!*-lphia  var.  MncgilUrrofi,  Allf.n,  Bull.  M.  C.  Z.  1871, 175. 
AlllilK.  KATUR1U6T.  VOL.  VII.  27 
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the  author  employs  Cardinalis^  Carpodacua  and  Sphyrapicus;  mak- 
ing a  new  Mexican  variety,  carneus^  of  Cardinalis  Virginianvs^  and 
following  a  previous  writer  *'  in  reducing  C.  igneus  of  Qaird  to  a 
variety.  In  the  matter  of  &/ue,  the  Cyanura  SteUeri  series  is  ad- 
duced and  very  skilfully  treated.  An  interesting  parallelism  of 
Stdleri  and  coroncUa  is  elucidated ;  the  writer  keeps  the  two  dis- 
tinct species,  although  he  confesses  that  they  intergrade  at  one 
point.  The  peculiar  mode  of  parallelism  is  here  presented  for  the 
first  time ;  the  rest  of  the  case  is  not  novel  f —  £.  C. 

Late  Local  Lists. — Of  three  papers  of  this  sort  which  have 
reached  our  table,  Mr.  DalPs  I  is  the  most  important,  relating  to 
the  least  known  locality.  Some  of  our  readers  will  remember  that 
on  a  previous  occasion  we  had  to  speak  in  high  terms  of  this  gen- 
tleman's and  Dr.  Bannister's  researches,  which  resulted  in  adding 
many  new  birds  to  our  fauna.  Following  up  his  Alaskan  investi- 
gations, in  connection  with  the  U.  S.  Coast  Survey,  Mr.  Dall  now 
reports  upon  53  species  observed  in  the  Aleutian  Islands  iVom  Un- 
alashka  to  the  Shumagins.  ^^  The  facts  noted  are  an  additional 
confirmation  of  the  peculiarities  of  distribution  noted  by  me  in 
previous  publications  on  the  fauna  of  Alaska ;  and  the  region  vis- 
ited is  of  peculiar  interest,  as  being  the  portion  of  the  West  coast 
where  the  arctic  Canadian  fauna  of  the  region  north  of  the 
Alaskan  range,  and  the  characteristic  West  coast  fauna  which 
prevails  sou^j^  of  that  range,  come  together  and  are  to  a  certain 
extent  intermingled."  In  addition  to  the  names  of  the  species 
forming  the  "face"  of  the  report,  we  have  many  biographical 
notes,  sometimes  extensive,  as  in  case  of  the  kittiwake ;  some- 
times novel,  as  in  the  instance  of  the  beautiful  Steller's  eider,  and 
alwaj'S  interesting.  Particular  attention  has  been  given  to  the 
life-colors  of  the  iris,  a  matter  too  often  neglected  by  those  whose 

*  Cardinaiis  Firginianus  var.  igneut^  CoL'ES,  Key,  151.  Also  discnssed  bj  AUen,  July, 
1872,  p.  lU. 

t^*  There  appears  to  be  a  regular  eucccssion  of  Jays  of  the  present  grronp  between  two 
extremes  of  color."  Baird,  Birds  N.  A.,  1858,  583.—**  A  large  series  of  speitinien^  [of  C. 
macrohpha]^  chiefly  ft-om  the  headwaters  of  the  Columbia,  hare  the  front  washed 
with  dull  blue,  and  have  also  the  white  snpra-oculur  fpot."  Coues,  Proc.  Phlla.  Acad.. 
18(i6, 93.—"  Steller's  and  the  long-cre8te<l,  »o  much  alike  that  they  might  be  coopidcred 
as  one  species;  the  last  named  runs  into  the  C.  coronaia  of  Mexico."  CoUES,  Am. Nat. 
T,  1871,  77a— *»  Cyanura  Stelleri  rar.  macro/opAa."— Allen,  Br  11.  M.  C.  Z.  ill,  1871,  178; 
CocES.  Key,  1G6,  flg.  107. 

X  Notes  on  the  Avi-fauna  of  the  Aleutian  I^lands,  ttom  Unalashka  Eastward.  Bj  W. 
H.  Dall,  U.  S.  Coavt  Survey.  (From  the  Proceedings  of  the  Californian  Academy  of 
Sciences,  printed  in  advance,  Feb.  8, 1873.) 


REVIEWS  AND   BOOK  NOTICES.  419 

q[>portonitie8  for  contributing  this  information  are  both  ample  and 
inviting.  The  nomenclature  adopted  is  not  a  late  one,  and  many 
of  the  species  are  only  nominal,  though  the  competent  ornitholo- 
gist will  make  the  required  changes  without  difficulty  in  most 
cases.  We  note  the  appearance  of  a  certain  ^'  Hirundo  Unalash" 
kensisf  Gmelin" — a  species  neither  identified  of  late  years,  nor 
now  determined  by  Mr.  Dall.  Jh'oglodytes  Alaskensis  Bd.  is  prop- 
erly reduced  to  a  variety  of  hyemalis  {Cf,  Key  N.  A.  Birds,  p. 
851) :  but  Melospiza  ^^  insignis,''  which  ought  to  be  similarly 
treated,  stands,  as  do  Aquila  ^^  Canadensis,"  Brachyotus,  '^  Cas- 
sini,"  Leucosticte  "  griseinucha,"  PdasercuhiS  "  Sandwichensis," 
Corvus  "  carnivprus,"  Pica  "Hudsonica,"  and  many  other  mere 
varieties  or  pure  figments.  Among  interesting  occurrences  may 
be  noted  a  second  American  specimen  of  Limoaa  uropygUdis^  lately 
added  to  our  fauna,'  and  Moreca  penelope.  By  this  and  his  pre- 
vious paper,  Mr.  Dall  has  made  himself  our  chief  authority  on  the 
birds  of  our  newly  acquired  territory. 

With  Mr.  Allen's  late  "  Reconnoissance,"  Messrs.  Holden  and 
Aiken's  paper,*  just  out,  Mr.  Ridgway's,  for  the  coming  Re- 
port, the  still  unpublished  explorations  of  Dr.  II.  C.  Yarrow  and 
Mr.  C.  H.  Merriam,  Lt.  Bendirc's  partially  elaborated  operations 
in  Arizona,  and  we  may  be  permitted  to  add,  the  whole  results  of 
Dr.  Hayden's  investigations,  now  in  preparation  by  ourselves  — 
the  birds  of  the  interior  western  territories  arc  getting  such  an 
overhauling  as  they  have  not  had  for  the  past  fifteen  years.  The 
editor  of  the  Holden-Aiken  paper  says,  '*  The  following  interest- 
ing notes  were  prepared  for  my  own  private  perusal,  and  not 
designed  for  publication.  They  are  possessed  of  too  much  in- 
terest to  be  withheld,  embodying  as  they  do  the  careful  observa- 
tions of  two  promising  young  ornithologists  who  have  explored, 
at  different  seasons  of  the  year,  a  comparatively  new  field.''  The 
editor  is  thus  responsible  for  the  ^ ^get-up"  of  the  paper ;  and  this 
dovetailing  the  independent  researches  of  different  observers  has 
been  done  in  a  way  that  reminds  us  of  the  alleged  fact,  that  Homer 
nodded  once.  For  we  are  left  in  ignorance  of,  or  to  find  out  if  we 
can,  the  localities  of  observation.  "  Wyoming  and  Colorado  Terri- 
tories" cover  a  good  deal  of  ground,  and  much  of  the  edge  is  taken 

*  Notes  on  the  Birds  of  Wyoming  and  Colorado  Territories.  By  C.  J.  Holden,  Jr. 
With  Additional  Memoranda,  by  C.  E.  Aiken.  Edited  by  T.  M.  Brewer.  (From  the 
Proceedings  of  the  Boston  Society  of  Natural  History,  xt,  Dec.,  li)72,  pp.  198-210.) 
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off  the  article  because  we  cuiiiiot  localize  the  occurrences  more 
precisely.     Mr.  Holden's  observations  appear  to  have  l)een  mode 
about  Sherman,  in  the  southeast  corner  of  Wj'oniing,  quite  a  long 
way  from  the  "Black  Hills"  as  laid  down  on  the  maps ;  wliile  Mr. 
Aiken*s  (we  understand)  were  in  Colorado,  somewhere  al>out  Ca- 
non City  or  Fountain,  south  of  Denver.     That  our  criticism  does 
not  lack  point  may  be  seen  in  the  fact,  that  out  of  142  species  re- 
ported upon,  only  2G  (not  one-fifth)  are  mentioned  b}'  both  observ- 
ers ;  and  nearly  100  are  given  by  Mr.  Aiken  alone.     This  shows 
such  a  radical  difference  in  the  faunal  characteristic  of  the  regions 
embraced  in  the  paper,  that  its  two  sides  would  have  been  pre- 
sented much  better  apart ;  while  if  merged,  the  precise  locality*  of 
observation  should  have  been  given  in   every  instance.     As  it 
stands,  such  birds  as  Oeococcyx  California nns  and  Pipilo  mesoleu" 
cus  find  themselves  in  ornithological  company  they  never  saw  out- 
side of  a  book.    The  biographical  notes  are  excellent  and  perfectly 
reliable.     We  note  with  surprise  tiic  breeding  of  ScolecophaguB 
femigineus  in  a  place  (somewhere  between  the  Black  Hills,  W3'- 
oming  and  Canon  City,  Colorado)  where  -5.  cyanocephalas  would 
have  been  expected,  and  also  tiie  occurrence  of  Erismatura  Domi- 
nica somewhere  in  Colorado  or  Wyoming.     A  new  bird,  Junco 
hiiemalis  var.  Aikenii,  is  named,  but  not  described,  nor  is  even  the 
authority  for  the  name  given.     As  the  page  stands,  Mr.  Aiken  is 
placed  in  a  peculiar  predicament  of  having  named  a  bird  after 
himself.     It  is  not  to  the  point  that  we,  or  others,  happen  to  know 
what  the  bird  is,  and  who  its  sponsor  is.    The  name  here  published 
for  the  first  time,  though  it  may  have  been  already  in  type  else- 
where, should   have  been  accompanied  with  a  description,  or  at 
least  a  reference.    Other  nomentlatural  points  might  be  criticisetl. 
Thus  Ci/anura  macrolopha   and    Cyanocitta    Woodhousei  are  cer- 
tainly not   good   species:    while   the   impropriety   of    the   name 
^'  ^fyiarchus   Mpxicanus"  for  the   Tt/rannula  cineraacens  of  Law- 
rence has  been  fully  exposed  by  Dr.  Sclater,  Mr.  Lawrence  and 
ourselves. 

Mr.  Scott*s  list*  "gives  the  results  of  about  two  months  of  field- 
work  (from  the  middle  of  June  till  the  middle  of  August)  on  the 
bird  fauna  of  a  portion  of  Kanawha  County,  West  Virginia.     Dur- 

♦Partial  List  of  the  Summer  Blrdrt  of  Kanuwha  Count j-,  Wef«t  Virginia;  with  annota- 
tions. By  W.  D.  Scott.  Proceeding!*  of  the  Boston  Society  of  Natural  History,  xr, 
Oct.,  1872,  p.  21tf. 
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iog  this  time  S6  species  of  birds  were  noted  or  taken. **  The 
writer's  work  was  evidently  thorough  and  searching,  and  the  paper 
bears  intrinsic  marks  of  trustworthiness.  We  find  nothing  to  criti- 
cise, but  on  the  contrary  woiihl  call  attention  to  several  inter- 
esting items,  notably  those  relating  to  the  abundance  and  breeding 
of  Seiurus  Ludovicianusi  in  this  locality,  jind  the  occurrence  of 
Dendroeca  Dominica  so  far  north.  The  author's  views  appear  pro- 
gressive, as  witnessed  in  Parns  ciMcapillua  var.  Carolinensis, — 
E.  C. 

BOTANY. 

Supposed- American  Origin  of  Rubus  Id^us. — Our  cultivated 
raspberry  is  an  importation  from  Europe.  Our  native  red  rasp- 
berrjs  R.  strigosus^  however,  is  so  near  it  that  the  specific  distinct- 
ness has  been  in  doubt ;  and  specimens  from  British  America  and 
the  Rocky  Mountains  certainly  occur  which  a  botanist  must  needs 
refer  to  R,  Idceiis  itself.  In  his  studies  of  the  European  Rubi, 
Prof.  Areschoug  (in  Botaniska  Notiser,  1872,  and  in  a  transla- 
tion by  himself  in  Trimen's  Journal  of  Botany,  April,  1873,  p. 
108,  etc.)  makes  prominent  and  important  the  fact  that  R,  Idcrus 
has  no  near  relative,  or  in  other  words  is  the  sole  raspberry  in 
Europe,  but  in  mode  of  growth,  in  the  bark,  etc.,  as  well  as  in  the 
fruit,  accords  with  American  species, — with  one  of  them  so  closely 
that  all  who  have  come  to  the  conclusion  that  species  have  a  his- 
tory must  needs  infer  a  community  of  origin.  Areschoug  con- 
eludes,  accordingly,  that  "this  species  did  not  originally  have  its 
home  in  Europe,  but  its  origin  is  to  be  found  in  the  east  of  Asia, 
viz. :  Japan  and  the  adjacent  countries,  or  perhaps  in  North  Amer- 
ica." It  is  one  of  the  members  of  that  old  boreal  flora  (as  we 
suppose)  now  mainly  East  Asiatic  and  North  American,  which  has 
found  its  way  to,  or  held  its  place  in,  the  north  of  Europe  some- 
what exceptionally.  Both  R.  strigosus  and  R,  Jdfens  inhabit 
Japan  and  Mandchuria,  and  Maximowicz  regards  them  as  forms 
of  a  common  species.  Prof.  Areschoug  adopts  the  now  familiar 
idea  "  that  the  Asiatic  and  North  American  floras  have  reciprocally 
mixed  with  each  other  by  passing  Behring's  Straits  and  the  islands 
which  in  its  neighborhood  form  a  bridge  between  the  two  conti- 
nents ;" — which  i«i  a  partial  explanation  of  a  problem  that  has  to 
be  treated  far  more  generally  now  that  we  have  reason  to  believe 
that  this  flora  formerly  filled  the  Arctic  zone.     He  thinks,  more- 
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over,  that  the  simple-leaved  fratesccnt  species  (also  eztrm^Euro- 
pean)  are  the  ancestors  of  those  with  divided  leaves, —  but  this  is 
a  speculation  of  a  different  character,  upon  which  little  or  no  evi- 
dence can  be  brought  to  bear. — A.  Gray  in  American  JoumcU  of 
Science. 

Botanical  Notelets. —  Equisetum  arvenne  is  characterized  ma 
having,  and  generally  has,  its  branches  4-sided  and  the  teeth 
four.  Milde  describes  a  variety  boreale^  chiefly  high  northern,  with 
three  teeth  and  3-sided  branchlets.  This  form  is  very  common 
around  Boston,  chiefly  in  grassy  places,  and  it  might  in  the  ab- 
sence of  the  fertile  plant  be  mistaken  for  E.  pratense.  It  has 
been  noticed  here  for  some  time,  but  attention  has  been  called  to 
it  by  Mr.  Wm.  Boott. 

.  Cypripedixim  acaule  with  two  flowers  has  been  sent  b}'  Mr.  J.  S. 
Scott,  of  Westfield,  Mass.  The  flowers  arc  approximated,  the 
second  bract  close  to  and  opposite  the  usual  one ;  and  the  lips  of 
the  two  of  course  facing  each  other. 

Acer  nigrum  with  stipules,  at  Wabash,  Indiana,  which  Mr.  Blills 
brought  to  our  notice  last  year,  holds  the  character  this  season, 
not  only  in  the  tree  first  observed  but  in  several  others. 

Anemone  nemorosa^  oi*  trifolia.  From  the  Peaks  of  Otter,  at 
altitude  of  about  three  thousand  feet,  Mr.  A.  II.  Curtiss  sends  an 
anemone  of  a  form  new  to  this  country  (although  there  is  some 
approach  to  it  in  Oregon),  which  may  be  called  A.  nemoroaa  with 
undivided  leaflets  or  A.  trifolia  L.,  according  to  the  botanists' 
fancy.  It  is  fully  as  large  as  the  latter,  having  the  stem  a  foot 
high  up  to  the  leaves,  and  the  leaflets  two  and  one-half  inches 
long ;  the  deepness  of  the  teeth  of  these,  and  a  slight  tendency  to 
trilobation,  should  rather  refer  it  to  A.  nemorosa^  which  not  rarely 
exhibits  this  state  in  Europe.  This  European  form,  as  Mr.  Curtiss 
remarks,  appears  to  have  kept  company  with  Convallaria  majolis^ 
being  here  associated  with  it  in  one  of  the  most  northern  stations 
of  this  plant,  which  in  America  is  restricted  to  the  Alleghanies. 

Dimorphism  in  Forsythia,  In  Cambridge  and  its  vicinity  all 
the  blossoms  of  Forsythia  siispensa  have  long  fllaments  and  a  short 
style ;  all  those  of  F.  viridissima  have  short  fllaments  and  a  long 
style.  This  was  noticed  by  Mr.  Brpwn,  one  of  my  pupils,  of  the 
present  Senior  Class.  In  all  probability  this  is  not  a  specific  dif- 
ference, but  one  of  dimorphism.     That  only  a  single  form  of  each 
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species  should  be  met  with  in  this  neighborhood,  or  even  in  the 
country,  is  not  extraordinary,  since  these  shrubs  are  propagated 
Arom  cuttings  or  slips.  The  published  figures  of  F.  viridisaima 
are  of  the  long-stamened  sort.  Siebold  and  Zuccarini  describe  the 
long-styled  form  of  F.  suspensa^  the  counterpart  of  the  one  we 
have,  but  their  plate  represents  both ;  so  that  the  fact  of  dimor- 
phism is  pretty  well  made  out. — A.  Grat. 


ZOOLOGY. 

The  Diminution  of  Food  Fishes.  — In  our  recent  abstract  of  the 
annual  report  of  the  Commissioners  of  Fisheries  of  this  State, 
reference  was  made  to  a  letter  addressed  to  the  Commissioners  by 
Prof.  Baird  of  the  Smithsonian  Institution  and  United  States 
Commissioner  of  Fish  and  Fisheries,  in  answer  to  one  sent  by 
them  asking  his  opinion  as  to  the  probable  cause  of  the  rapid 
diminution  of  the  supply  of  good  fishes  on  the  coast  of  New  Eng- 
land, and  especially  of  Maine.  The  letter  is  of  such  an  inter- 
esting character  that  we  subjoin  it  nearly  entire :  — 

"  We  are  all  very  well  aware,"  writes  Prof.  Baird,  "  that  fifty 
or  more  years  ago,  the  streams  and  rivers  of  New  England,  empty- 
ing into  the  ocean,  were  crowded  and  almost  blockaded,  at  certain 
seasons,  by  the  numbers  of  shad,  salmon  and  alewives  seeking  to 
ascend  for  the  purpose  of  depositing  their  spawn,  and  that,  even 
after  these  parent  fish  had  returned  to  the  ocean,  their  progeny 
swarmed  to  an  almost  inconceivable  extent  in  the  same  localities, 
and  later  in  the  year  descended  to  the  sea  in  immense  schools.  It 
was  during  this  period  that  the  deep-sea  fisheries  of  the  coast  were 
also  of  great  extent  and  value.  Cod,  harldock,  halibut,  and  the 
line  fish  generally,  occupied  the  fishing  grounds  close  to  the  shore, 
and  could  be  caught  from  small  open  boats,  ample  fares  being  rea<1- 
ily  taken  within  a  short  distance  of  the  fishermen's  abode,  without 
the  necessity  of  resorting  to  distant  seas.  Now,  however,  the 
state  of  things  is  entirely  different.  The  erection  of  impassable 
dams  upon  the  waters  of  the  New  England  States,  and  especially 
of  the  State  of  Maine,  has  preventefl  the  upward  course  of  the 
anadromous  fishes  referred  to,  and  their  numbers  have  dwindled 
away,  until  at  present  they  are  almost  unknown  in  many  otherwise 
most  favorable  localities. 

The  fact,  too,  has  been  obseryefl,  that  with  the  decrease  of  these 
fish  there  has  been  a  corresponding  diminution  in  the  numbers  of 
the  cod  and  other  deep-sea  species  near  our  coasts ;  but  it  was  not 
until  quite  recently  that  the  relationships  between  the  two  series 
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of  phenomena  were  appreciated  as  those  of  cause  and  effect.  Hali- 
but, it  is  believed,  can  be  reduced  in  abundance  by  over-fishing 
with  the  hook  and  line,  but  the  experiences  in  Europe  and  America 
coincide  in  the  confirmation  of  the  opinion  that  none  of  the  meth- 
ods now  in  vogue  for  the  capture  of  fish  of  the  cod  family  (iuclud- 
ing  the  co<l,  haddock,  pollock,  hake,  ling,  etc.)  can  seriousl}'  affect 
their  numbers.  Fish,  the  females  of  which  deposit  from  one  to 
two  million  of  eggs  every  year,  are  not  easily  exterminated  unless 
the}*^  are  interfered  with  during  the  spawning  season,  and  as  this 
takes  place  in  the  winter  and  in  the  open  sea  (the  spawn  floating 
near  the  surface  of  the  water),  there  is  no  possibility  of  an}'  human 
interference  with  the  process.  Still,  however,  these  fish  have 
become  comparatively  very  scarce  on  our  coast,  so  that  our  people 
are  forced  to  resort  to  far  distant  regions  to  obtain  the  supply 
which  formerly  could  be  secured  almost  within  sight  of  their 
homes. 

It  is  now  a  well  established  fact  that  the  movements  of  tlie  fishes 
of  the  cod  family  are  determined  ;  first,  by  the  search  after  suita- 
ble places  for  the  deposit  of  their  eggs  ;  second,  by  their  quest  of 
food.  Thus  the  cod,  as  a  summer  fish,  is  comparatively'  little 
known  on  the  coasts  of  northern  Europe  ;  but  as  winter  approaches 
the  schools  begin  to  make  their  appearance  on  the  northwestern 
coast  of  Norway,  especially  around  the  lx)ifoden  islands,  arriving 
there  finally  in  so  great  numbers  that  the  fishermen  are  said  to  de- 
termine their  presence  by  feeling  the  sounding  lead  strike  on  the 
backs  of  the  fish  ! 

Here  they  spend  several  months  in  tiie  process  of  reproduction, 
the  eggs  being  deposited  in  January  and  the  fishery  being  prose- 
cuted at  the  same  time.  Twentv-five  to  thirtv  tiiousand  men  are 
employed  in  this  business  for  several  months,  at  tlie  end  of  which 
the  tisii  disappear  and  the  fishermen  return  to  their  alternate  occu- 
pations as  farmers  and  mechanics.  The  fish  are  supposed  to  move 
off  in  a  bod}'  to  the  Grand  Hanks,  which  they  reacii  in  early  sum- 
mer, and  where  thoy  fatten  \\[)  and  feed  until  it  is  time  for  them  to 
return  again  to  the  northeast.  It  is  believed  that  the  great  attrac- 
tion to  the  cod  on  the  Banks  consists  in  part  of  the  immense 
schools  of  herring  or  other  wandering  fish,  that  come  in  from  the 
region  of  the  Labrador  and  Newfoundland  seas,  and  which  the}* 
frequently  follow  close  in  to  the  shore,  so  that  they  are  easily 
captured. 

It  is  well  known  that  the  presence  or  absence  of  herring  deter- 
mines the  abundance  of  hake  and  cod  on  the  (irand  Manan  Fish- 
ing Banks,  the  fishes  of  the  first  mentioned  family  having  a  peculiar 
attraction  to  carnivorous  fish  of  all  kinds.  It  is,  however,  the  anad- 
romous  fishes  of  the  coast  which  l)ring  the  cod  and  other  fishes 
of  that  faniilv  close  in  upon  our  shores.  The  sea  heiTinjr  is  but 
little  known  outside  of  the  region  of  the  Bay  of  Fundy,  exc»ept- 
ing  in  September  and  October,  and  when  they  visit  the  entire 
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coast  from  Grand  Manan  to  Scitiiate,  for  the  purpose  of  depositing 
their  spawn ;  this  act  depending  upon  tlieir  finding  water  suffi- 
ciently cold  for  their  purposes,  a  condition  which  of  course  occurs 
later  and  later  in  the  season,  in  going  south.  A  portion  of  the 
school  indeed  passes  around  Cape  Cod  as  far  as  Long  Island,  and 
I  have  received  them  fresh  in  November,  filled  with  ripe  spawn  as 
taken  from  Vineyard  Sound. 

In  the  early  spring  the  alewives  former!}'  made  their  appearance 
on  the  coast,  crowding  along  our  shores  and  ascended  our  rivers 
in  order  to  deposit  their  spawn,  being  followed  later  in  the  season 
by  the  shad  and  salmon.  Returning  when  their  eggs  were  laid, 
these  fish  spent  the  suumier  along  the  coast ;  and  in  the  course  of 
a  few  months  were  joined  by  their  young,  which  formed  immense 
schools  in  every  direction,  extending  outward  in  some  instances 
for  manj'  miles.  It  was  in  pursuit  of  these  and  other  summer  fish 
that  the  cod,  and  other  species  referred  to,  came  close  to  the 
shores ;  but  with  the  decrease  of  the  former  in  number,  the  at- 
traction became  less  and  less,  and  the  deep-sea  fishes  have  now, 
we  may  say,  almost  disai>|)eared  along  the  coast. 

It  is,  therefore,  perfectly  safe  to  assume  that  the  improvement 
of  the  line  fishing  along  the  coast  of  Maine  is  closel}'  connected 
with  the  increase  in  number  of  alewives,  shad  and  salmon :  and 
that,  whatever  measures  are  taken  to  facilitate  the  restoration  of 
these  last  mentioned  fish  to  their  pristine  abundance,  will  act  in 
an  equal  ratio  upon  the  first  mentioned  interest.  The  most  im- 
portant of  the  steps  in  question  are  the  proper  protection  of  these 
spring  fish,  and  the  giving  to  them  every  facility-  needed  for  pass- 
ing up  the  streams  to  their  original  spawning  grounds  ;  this  is  to 
be  done,  of  course,  bv  the  construction  of  suitable  fishways  and 
ladders.  The  real  question  at  issue  in  regard  to  the  construction 
of  these  fishways  is,  therefore,  after  all,  not  whether  salmon  shall 
become  more  plentiful,  so  that  the  sportsmen  can  capture  them 
with  the  fly,  or  the  man  of  means  be  able  to  procure  a  coveted  deli- 
cacy in  large  quantities  and  at  mo<lerate  expense.  This  is  simply 
an  incident ;  the  more  important  consideration  is,  really,  whether 
the  alewife  and  shad  shall  be  made  as  abundant  as  before,  and 
whether  the  cod  or  other  eijually  desirable  sea-fish  shall  be  brought 
back  to  our  coast,  so  that  any  one  who  may  be  so  inclined,  can 
readily  capture  several  hundred  weight  in  a  da}-. 

The  value  of  the  alewife  is  not  fully  appreciated  in  our  country. 
It  is  in  many  respects  superior  to  the  sea  herring  as  an  article  of 
food ;  is,  if  anything,  more  valuable  for  export,  and  can  be  cap- 
tured with  vastly  less  trouble,  and  under  circumstances  and  at  a 
season  much  more  convenient  for  most  persons  engaged  in  the 
fisheries. — Boston  Daily  JouniaL 

The  Young  Animal  and  Protection.  —  In  the  Naturalist 
for  August  last,  Mr.  Dee  ring  advances  the  well  known  fact  that 
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the  young  rattlesnake  is  not  provided  with  so  large  or  so  load  a 
rattle  as  the  Aill  grown  snake,  as  tending  to  disprove  the  mimetic 
and  protective  uses  of  this  appendage — ''The  young  requiring 
greater  facilities  for  obtaining  food,  and  more  extensive  measures 
for  protection." 

Were  this  accepted  as  satisfactory  reasoning,  a  similar  conclu- 
sion might  be  reached  in  regard  to  a  multitude  of  animals,  for 
instance,  all  those  having  horns,  as  the  deer,  goat,  antelope,  etc., 
in  which  the  young  are  unarmed :  yet  the  protective  uses  of  the 
horns  cannot  be  questioned.  AVith  many  of  those  animals,  the 
female  is  invariably  destitute  of  these  appendages,  yet  we  might 
suppose,  fh)m  her  position  as  the  immediate  protector  of  her 
offspring,  that  she  required  to  be  most  fully  provided  in  this 
respect. 

The  truth  is  that,  to  a  remarkable  extent,  the  young  of  most 
creatures  are  little  else  than  the  food  of  other  animals ;  often  they 
are  the  food  of  even  their  own  species,  if  not  of  their  own  parents. 
Nothing  is  more  emphatically  proclaimed,  on  every  side,  than  the 
fact  (put  into  such  divine  language  by  Tennyson)  that  Nature  is 
careless  of  the  individual,  however  careful  she  may  be  of  the  type. 
She  forms  a  thousand  seeds,  but  only  one  germinates  and  pro- 
duces its  kind.  We  have,  too,  the  mystery  of  the  pollen,  which 
I  have  watched  for  years  with  wonder,  where,  in  one  case,  with 
apparently'  miserly  penuriousness,  she  doles  out  the  precious  life- 
giving  atom  just  sufficient  to  fecundate,  while,  in  other  instances,  as 
if  glorying  in  her  prodigality',  she  scatters  the  golden  dust  as  freely 
as  some  spendthrift  heir  squanders  the  hoarded  wealth  of  his 
ancestors. 

Yet  I  have  perfect  faith  that  '*  nothing  is  lost" — nothing 
wasted ;  but  that  all  has  a  governing  purpose,  circumscribing  to 
the  very  nicest  minutiae  the  exact  proportion  requisite  for  the 
result ;  albeit  hidden  from  our  purblind  e^-es.  AVe  know  so  many 
of  Nature's  delicate  adjustments  and  wonderful  combinations  that, 
[purely,  we  can  have  perfect  confidence  that,  even  when  all  is  dark 
to  us,  her  ways  are  Wisdom's  ways.  We  bring  out  our  clumsy 
balances,  but  the  volatile  aroma  escapes  us  and  will  not  be 
weighed. 

As  to  the  frequency  of  the  young  animal  not  being  provided  with 
the  protective  weapons  or  appliances  of  the  full  grown  one,  abun- 
dant material  can  be  found,  from  the  oyster  and  lobster,  the  young 
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of  which  are  notoriously  exposed  to  destruction,  to  the  noble  stag 
attired  with  his  "  branchy  crown/*  rejoicing  naturally  in  ^is  so 
thoroughly  personified  gender,  guarding  the  herd  of  which  he  is 
the  monarch,  or  the  slow,  sullen  buffalo,  where  we  see  the  males 
forming  an  impassable  cordon  around  the  mother  cows  and  their 
helpless  calves,  when  assailed  by  the  ^^  cruel  archers,"  the  bulls 
bearing  behind  their  horns  the  calves  when  wounded,  to  a  place  of 
safety. 

Why  the  young  are  unprovided  with  horns,  or  even  the  power  to 
use  them,  is  part  of  the  great  plan  ;  and  doubtless,  may  well  be 
considered  as  tending  to  prove  that  at  the  first,  the  animal  was 
not  so  protected,  but  slowly  acquired  these  weapons  through 
development.  The  early  condition  of  the  horns  of  the  deer 
covered  with  smooth  velvet,  and  unsuitable  for  defence,  is  another 
point  favoring  this  view,  which  is  strongly  suppoi*ted  by  a  large 
amount  of  corroborative  testimony  in  other  animals. 

Numberless  facts  offer  themselves  on  this  subject — the  protec- 
tion of  the  young,  and  its  kindred  subject  —  the  precautions 
adopted  to  ensure  fertilization.  The  suddenly  acquired  fierce- 
ness of  the  parent  when  guarding  its  offspring  is  a  remarkable 
episode  in  the  lives  of  many  of  the  lower  animals.  This  passion, 
frequently  carried  to  the  extreme  of  rendering  them  temporarily 
regardless  of  personal  danger  when  even  their  lives  are  threatened, 
can  only  be  recognized  with  wondering  admiration ; —  too  often, 
indeed,  it  puts  our  boasted  human  nature  to  the  blush.  This, 
after  all,  must  be  considered  as  the  chief  means  of  protection  for 
the  young  animal.  Though,  it  cannot  be  denied,  instances  are  far 
from  infrequent  where  the  parent  has  the  proclivity  to  devour  its 
offspring. 

Among  insects  the  parental  instinct  is  often  wonderful,  prompt- 
ing them,  not  only  to  defend  their  young  when  attacked,  but  lead- 
ing them,  even  in  those  cases  where  the  parent's  life  expires 
previous  to  the  full  development  of  the  progeny,  to  provide  for 
its  future,  surrounding  it  with  a  network  of  protections,  and  cir- 
cumstances adapted  to  its  well-being.  —  Henrt  Gillmax. 

The  White-fronted  Owl  in  Canada. —  Although  the  "white- 
fronted  owl "  {Nyctale  albi/rona  Cass.)  is  now  conceded  by  most 
if  not  all  American  ornithologists  to  be  the  young  of  the  saw-whet 
{NyckUe  Acadica  Bon.),  its  supposed  rarity  in  comparison  with  the 
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adult  renders  the  following  record  of  recent  instances  of  its  capture 
in  Canada  of  considerable  interest.  Mr.  Kidgway,  in  a  paper 
published  in  this  journal  in  May,  1872,  in  noticing  Mr.  D.  G. 
Elliott's  mistake  of  considering  the  X.  aWifrons  to  lio  the  young 
of  N.  Tengmabm\  has  carefully  elaborated  tlie  evidence  of  its  l>ciDg 
the  young  of  N.  Acadica.  This  relationship  liad  been  previously 
suspected,  and  seems  now  to  be  full}'  confirmed.  Mr.  Mcllwraith, 
under  date  of  Hamilton,  Ontario,  Canada,  Jan.  20,  1873,  writes 
as  follows:  "On  looking  over  the  Naturalist  of  April,  1871, 
I  observe  a  notice  of  the  capture  of  a  specimen  of  the  white- 
fronted  owl  in  Maine,  and  the  writer  of  the  note.  Prof.  A.  E. 
Verrill,  says  that  the  only  other  instance  of  its  occurrence  in  the 
United  States  of  which  he  is  aware,  is  the  specimen  taken  by  Dr. 
Hoy  at  Racine.  I  am  a  little  surprised  at  this,  for,  though  not  com- 
ing much  in  contact  with  collectors,  I  have  seen  or  heanl  of  this 
species  now  and  then  for  a  number  of  years  back.  My  first  knowl- 
edge of  it  was  from  Cassin's  account,  and  the  figure  given  of  it, 
in  his  Birds  of  America.  Sliortly  afterwards  I  recognize<l  it  in  a 
small  case  in  the  possession  of  the  Rev.  Professor  Ingles,  now  of 
the  Dutch  Reformed  Church,  Brooklyn,  New  York,  where  it  was 
labelled  "Saw-whet-Young."  The  case  was  brouglit  from  Montreal. 
I  next  met  with  it  in  Toronto,  whore  'Slv.  Passmore,  taxider- 
mist, had  two  specimens,  one  of  whicli  I  obtained  and  have  now 
in  my  collection.  Again  I  hoard  from  Mr.  P.  II.  Gibbs,  of  Guelph, 
tliat  there  were  several  about  his  evergreens  near  the  house,  one  of 
which  he  shot.  About  the  same  time  Mr.  Booth,  a  naturalist  of 
Drummondville,  told  me  of  a  spocimon  he  had  obtained.  Dr.  Ander- 
son, of  Point  Levi,  opposite  Quoboc,  had  his  alive  for  a  time,  and 
I  heard  of  still  another  in  the  hands  of  R.  K.  Wiuslow,  Es(i.,  of 
Cleveland,  Ohio.  From  the  foregoing  it  would  seem  to  be  more 
common  in  Canada  than  it  is  farther  south.  The  opinion  seems 
to  be  generally  held  by  those  parties  with  whom  I  have  conversed 
on  the  subject  that  it  is  the  young  of  the  saw-whet,  aud  yet  it  is 
somewhat  singular  that  it  is  not  as  often  met  with  as  its  snp|)ose<1 
parents.  In  the  month  of  October,  a  few  years  since,  I  had  six 
in  the  saw- whet  form  brought  me  by  a  lad  who  got  them  all  near 
the  same  place  on  his  father's  farm  ;  yet  not  one  of  the  other  was 
met  with.  The  theory  recentl}'  advanced  b}'  Mr.  Elliott  in  the 
"  Ibis,"  of  its  being  the  young  of  the  sparrow  owl  [JV>/c/a/e  TVw^ 
mahni']  I  do  not  think  at  all  probable  ;  I  have  the  two  side  b}'  side 
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and  cannot  observe  any  resemblance  to  warrant  such  a  conclusion, 
the  difference  in  size  alone  being  sufficient  to  show  the  distinction. 
My  own  opinion  is  that  it  will  be  found  to  be  the  young  of  the 
saw-whet ;  but  is  it  not  possible  that  they  do  not  all  assume  the 
same  garb  —  that  there  may  here  be  a  freak  of  nature,  so  to  speak, 
such  as  there  is  in  the  case  of  the  screech  owl,  where  we  find  both 
red  and  gray."  —  J.  A.  A. 

Variation  in  tiik  Tarsal  Exvelopk  of  the  Bald  Eagle. — 
Having  observed  in  Baird's  work  and  elsewliere   remarks  upon 
Audubon*s  plate  of  the  '*  Washington  Eagle,"  as  well  as  upon  his 
statement,  **scutellation  on  tarsus  and  toes  uniform  for  their  whole 
length,"  I  have  thought  that  the  results  of  my  observations  on 
Nova  Scotian  eagles  may  be  considered  pertinent.     1  soon  found 
scutcllation  valueless  as  a  specific  character ;  differing  in  details 
in  almost  every  specimen,  and  often  unlike  on  the  two  legs  of  the 
same  specimen.     In  a  series  of  thirty  or  forty  specimens,  I  found 
in  some  the  tarsus  crossed  in  front  by  five  or  six  large  scales ;  in 
others  the  scales  successively  decreased  in  size  by  one-fourth,  one- 
third,  and  one-half;  and  in  the  others  again  become  almost  obso- 
lete.    The  tarsal  scutella  differ  from  those  of  the  toes  in  being 
immovable  in  their  mutual  relations,  the  phalangeal  ones  sliding 
under  each  other  when  the  toes  are  extended.    There  are  eleven  to 
thirteen  on  the  middle  toe,  about  eight  on  the  outer,  and  i\ye  on* 
the  inner  and  head  toe  respectively  :  they  appear  to  vary  less  than 
the  tarsal  ones  do.     Now  about  the  figure  of  ^''ILdiftttuH  Washing' 
tonii.**     The  bird  is  drawn  standing  on  a  flat  rock,  which  throws 
the  toes  forward,  causing  the  tarsal  and  phalangeal  scutellation  to 
appear  continuous  ;  at  least  they  would  so  appear,  from  the  point 
of  view  presented,  unless  an  engraver  were  particularly  careful. 
Any  bald  eagle  with  well  developed  tarsal  scales  would  show  about 
the  same  thing  under  the  same  circumstances.     Audubon's  text  is 
not  so  easily  explained  ;  but  as  he  must  have  known  that  it  was 
impossible   for  the  stationary  scales  of  either  tarsus  or  toes  to 
slip  so  as  to  meet  each  other,  we  may  conclude  that  he  meant 
"scales  continuous  the  whole  length  of  each,*'     But  the  question 
of  the   validit}^  of    " //.    Wanhingtonii"   does   not   rest   entirely 
upon  the  accuracy  or  the  reverse,  of  delineation  and  description. 
It  is  only  for  a  few  years  that  four  positive  species — pelagica^ 
dthicilla^  leucocephahis  and    Canadensis  have  been  discriminated 
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among  the  mass  of  *'8ea,"  "bald,"  "golden,"  "gray,**  "ring- 
tailed,"  etc.,  eagles  stated  to  inhabit  this  country.  All  the  gray 
or  brown  eagles  from  Nova  Scotia  that  have  passed  through  my 
hands  are  young  bald  eagles.  One  measured  nearly  eight  feet 
across ;  another  8^  feet ;  exceeding  some  balds  by  over  a  foot. . 
One  had  the  tail  15^  inches ;  in  anotlier  the  cur\'e  of  the  bill  was 
3^  inches,  and  tarsus  the  same.  These  measurements  rival  and 
even  outdo  "AVashingtonianus"  except  in  extent  of  wing. — J. 
Bernard  Gilpin,  M.  D.,  Ualifax^  N.  S, 

[Note.  Dr.  Cones,  to  whom  wo  refBrred  this  paper,  sajh  :— **  Dr.  Gilpin*s  reoi«ri» 
upon  the  Tariation  of  the  iicales  are  interesting,  and  may  be  now  to  many;  wfaUe  I  for 
one  am  latisfled  with  hiH  explanation  of  Audubon'«  ilgnre  and  statement.  I  wonder 
how  many  more  times  the  *^  Washington  Engle  '*  mutt  be  put  down  before  it  wiU  stay 
down !  As  a  species,  it  is  a  myth;  as  a  specimen,  it  was  a  big,  youngish'  bald  eagle  — 
the  two«year-olds  of  which,  before  getting  the  white  head  and  tail,  arc  usuaUp  larger 
than  the  mature  birds.  Of  the  flve  eagles  given  by  late  authority,  the  WasliingtoB  goes 
under,  as  Just  said;  pelagica  is  a  N.  E.  Asiatic  speoieb.  not  yet  antheuticallj'  of  this 
country;  aZ6tci//a  Greenland  and  N.  European  species,  f/f/to;  leariag  Hnli9tn9  leueo- 
cepJuUu4,  the  bald  eagles,  always  known  liy  naked  tariii ;  and  Aquila  chryMnttu  (CmnmAen- 
■is),  the  gold  eagle,  with  entirely  fentliered  logs,  ao  our  only  valid  authentic  specie*." 
See  Key  N.  A.  Birds,  p.  219, 220.  —  Eds.] 

The  Colorado  Potato  Beetle  .Varying  its  Food.  —  A  gener- 
ally received  opinion  in  regard  to  the  Colorado  Potato  Beetle, 
Doryphora  lOMneata  (Sa}'),  is  that  its  food  is  confined  to  plants 
of  the  family  Solanacese.  I  have  found  it  this  season  (June  19, 
1872)  at  Port  Austin,  Michigan,  sparingly  feeding  on  grass,  on 
Vhich  it  had  also  deposited  its  eggs.  Later  in  the  season  (July 
20),  at  Fort  Gratiot,  Michigan,  I  encountered  it  in  large  numbers, 
in  both  the  larva  and  perfect  states,  in  the  vicinity  of  potato-fields 
(where  it  had  committed  terrible  depredations),  devouring  the 
younger  leaves  and  flower  buds  of  the  common  thistle  (Cirsium 
lanceolatum  Scop.),  which  it  was  rapidl}^  stripping  even  to  its  thick 
stem  so  that  the  entire  top  of  the  plant  hung  down,  almost  severed. 
In  the  same  neighborhood  I  also  saw  it  on  pigweed  (Amarantns 
retroflexua  L.),  hedge  mustard  (Sisymbnu7n  officinale  Scop.),  the 
cultivated  oat,  smart-weed  {Polygonum  hydropijter  L.),  and  the  red 
currant  and  tomato  of  the  gardens,  as  well  as  the  common  night- 
shade (Solanum  nigrum  L.),  the  last  two  its  more  legitimate  food. 
But  of  the  last  mentioned  plants,  with  the  exception  of  the  night- 
shade, it  ate  only  the  3"oung  leaves,  and  of  them  very  sparingly. 
The  thistle  it  seemed  particularly  to  relish.  Could  its  attention 
be  diverted  from  the  potato  to  the  Canada  thistle  it  would  encoun- 
ter an  object  worthy  of  its  prowess ;  and  the  curses  which  have 
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been  heaped  on  its  striped  back  would  be  turned  to  blessings. 
Bat,  I  fear,  little  good  can  be  hoped  f^om  the  capacity,  thus 
evinced,  to  diversify  its  food,  and  so  accommodate  itself  to  circum- 
stances. This  can  only  be  regarded  as  another  obstacle  in  the 
way  of  its  extermination. 

Since  writing  the  above  I  have  found  the  beetle  feeding  on  the 
maple-leaved  goosefoot  (Chenopodium  hyhridnm  L.),  lamb's  quar- 
ters (C  album  L.)  and  thoroughwort  {Eupaiorium  perfoliatum 
L.)  ;  and  August  8,  1872, 1  saw  it  in  the  larva  and  perfect  states, 
voraciously  eating  the  black  henbane  {Hyosciamus  niger  L.),  on 
which  was  also  to  be  be  seen  an  abundance  of  the  eggs. — IIexbt 
GiLLXAK,  Detroit^  Michigan^  September^  1872. 

The  Senses  of  Sight  and  Hearing  of  the  wild  Turk£t  and 
THE  comioN  Deer.  —  At  the  foot  of  the  bluff  on  the  Vermilion 
River,  I  saw  a  flock  of  wild  turkeys  cTossing  on  the  ice  and  coming 
directly  towards  me.  I  concealed  myself  in  a  very  dense  thicket 
and  awaited  their  approach.  Though  concealed  by  the  thick  brush 
I  knew  by  the  sound,  that  thdy  were  passing  very  near  me,  and 
going  towards  an  open  space  on  the  brow  of  the  bluff  within  easy 
shot.  I  rested  my  gun  against  a  small  tree,  my  head  and  arms  only 
exposed,  intently  looking  for  the  appearance  of  the  game.  The 
first  that  appeared  was  the  head  and  neck  of  the  leader  of  the 
flock,  whicn  he  seemed  to  raise  above  the  cover  for  the  express 
purpose  of  looking  at  me,  for  he  instantl}'  stared  directly  toward 
me  and  gave  the  loud  quick  note  of  alarm.  In  a  second  or  two 
he,  with  the  rest,  took  wing,  but,  as  if  still  in  doubt,  he  flew  near 
enough  over  me  for  a  better  observation.  Evidently  they  did  not 
smell  me  when  they  passed.  The  lea<ler*s  attention  was  not 
attracted  by  the  least  motion.  Before  I  had  taken  down  my  gun 
I  heard  the  brush  crack,  and  in  an  instant  a  large  buck  stopi>ed 
so  near  me  that  I  could  see  his  form  distinetlv,  but  the  brush  was 
too  thick  to  justify  a  shot.  He  stared  at  me  for  some  seconds 
and  then,  seeming  to  become  reas8ure<j,  bounded  on,  when  he  soon 
passed  through  an  o|>en  space  and  I  shot  him. 

His  attention  had  evidently  been  directed  towards  me  by  the 
sense  of  smell,  but  seeing  no  motion  his  fears  became  allayed. 

The  vision  of  the  wild  turkey  is  very  acute  but  the  sense  of 
smell  is  ven*  dull.  Exactly  the  reverse  is  the  case  with  the  deer. 
—  J.  D.  Caton. 
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The  Ant-lion. — Whfle  in  the  Iiulian  Ladder  Kogion,  Albany 
Co.,  N.  Y.,  in  August,  1871, 1  found  a  large  colony  of  ant-lions. 
It  is  situated  near  the  head  of  the  "  Ladder  Road,"  at  the  base  of 
the  cliffs  and  extends  for  several  rods  along  the  path  to  the  '*Tory 
House."  The  cliffs  here  hang  over  the  paths,  so  that  it  is  almost 
impossible  for  rain  to  reach  the  spot.  The  soil  is  composed  of 
disintegrated  limestone,  extremcl}'  fine,  but  mingled  with  minute 
fragments  of  stone  as  well  as  larger  pebbles. 

In  Aug.,  1871,  the  colony  numbered  rather  more  than  COO  indi- 
viduals, but  on  July  C,  1872,  there  were  scarcely  half  that  num- 
ber. Perhaps  at  this  last  date  some  were  in  the  chrysalis,  as  of 
several  specimens  thus  obtained  most  of  them  entere<l  that  state  in  a 
short  time,  while  those  taken  in  August  remained  until  the  following 
spring. 

Food  was  very  scarce  in  this  colony,  as  it  was  rare  to  see  more 
than  four  or  five  victims  in  the  lions'  dons  at  one  time.  On  several 
occasions  I  noticed  a  strong  and  active  insect,  having  venture<l 
over  the  edge  of  the  pit,  run  swiftly  down  and  up  the  other  side, 
leaving  the  ant-lion  wildl}'  snapping  its  jaws,  as  the  intende<l  victim 
mounted  the  steep  side  of  the  pitfall. 

The  ant-lion  does  not,  so  far  as  my  observation  goes,  throw  up 
sand  to  bring  down  its  prey,  but  throws  it  up  in'ever}'  direction  in 
order  to  keep  its  jaws  free  to  seize  the  insect  when  it  reaches  the 
bottom  of  the  den. 

In  1871  there  was  another  colon}'  (which  I  did  not  visit  in 
1872)  near  tlic  *•'  Paint  Mine."  It  consisted  of  some  .300  meml>ers. 
I  call  it  a  colony,  although,  of  course,  there  was  no  friendly  inter- 
course between  tlie  inhabitants  of  the  settlement.  On  the  other 
hand,  in  the  most  crowded  portions,  the  chief  employment  of  the 
insects  was  to  throw  out  the  dirt  which  their  active  neighbors 
were  depositing  on  their  own  premises. — E.  A.  Biikje,  Williams 
College, 

Classification  of  the  Coleoi*tera.  —  The  true  classification 
of  insects  makes  slow  but  steady  progress.  Although  easily  ob- 
served, the  beetles  have  not  been  so  well  arranged  heretofore  as 
in  tlie  recent  system  of  George  R.  Crotch,  who  proposed  to  divide 
the  Coleoptera  into  Rliyndtophora  and  Coleopfern  proper,  following 
out  the  sketch  made  hy  Dr.  Le  Conte  in  18G2.  Coleojdera  pro[>er 
in  turn  are  subdivided  into  two  parallel  series,  the  Isomera  and 
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Heteromera,  characterized  principally  by  the  number  of  the  tarsal 
joints  and  other  characters  of  less  moment ;  the  Isomera  ai*e  again 
divisible  into  two  parallel  series,  known  generally  as  Fentamera 
and  Tetramera  though  the  names  are  not  rigidly  exact.  The  Fen- 
tamera embrace  the  bulk  of  the  Coleoptera,  and  contain  all  the 
abnormal  tarsal  variations ;  this  section  was  subdivided  into  five 
series,  the  Adephaga  (second  ventral  segment  visible  at  the  sides)  ; 
Clavicomea  (antennae  normally  clavate,  tarsi  variable) ;  Lamelli- 
cornea  (antennas  lamellate,  anterior  coxal  cavities  closed)  ;  SeiTu 
comes  (antennae  pectinate  or  serrate,  anterior  cavities  open)  ; 
Detailed  characters  were  added  for  the  families  of  Clavicomes^ 
which  were  divided  into  throe  main  groups  characterized  by  the 
development  of  the  anterior  coxae,  which  are  prominent  and  con- 
tiguous in  Silphidce^  etc.,  globose  and  separate  in  Erotylidae^  etc., 
and  transverse  and  separate  in  Nitidulidce,  etc.  The  families  Rhya- 
aodidoe  and  Othniidce  were  removed  to  the  Adephaga  and  Hetero- 
mera  respectively  (Proceedings  of  American  Philosophical  Society, 
January  7,  1873). 

Do  Rattlesnakes  Climb  trees  ?  —  In  the  attractive  volume  en- 
titled "  The  Animal  Creation ;"  by  T.  Rymer  Jones,  New  York, 
1873,  we  find  the  author  asserting  that  "  they  do  not  climb 
trees ; "  but  on  the  preceding  page,  p.  291,  we  find  the  rattlesnake 
figured  as  wrapped,  constrictor-like,  about  a  good  sized  tree.  The 
figure  itself  is  poor,  and  gives  the  impression  of  a  serpent  ten  or 
twelve  feet  long ;  but  more  noticeable  is  the  fact  that  the  text  and 
illustration  do  not  agree.  Which  is  the  more  correct  ?  On  this 
subject,  we  have  but  to  sa}',  that  we  have  seen  the  Crotalua  horri- 
dua  crawl  up  the  body  of  an  oak  that  had  grown  out  from  a  hillside, 
in  an  oblique  position.  The  snake  kept  his  entire  length  upon  the 
upper  side  of  the  trunk  of  the  tree,  and  finally  coiled  himself  up 
at  the  point  of  departure  of  the  main  branches.  Here  he  was  par- 
tially concealed  and  had  sufficient  ''  room  to  spare,"  to  dart  half 
his  length  and  seize  any  bird  or  squirrel  that  approached.  To  this 
extent,  we  know  that  rattlesnakes  do  climb  trees,  but  not  in  the 
manner  given  in  the  illustration  referred  to ;  and  we  should  judge 
that  Mr.  Jones'  assertion  that  they  ^^do  not  climb"  was  also  in- 
correct.  —  Chas.  C.  Abbott,  M.  D. 

Destruction  of  Dragon-flies  by  Birds. — Mr.  Gould,  in  a  com- 
munication to  the  Entomological  Society  of  London,  says,  "I  be- 
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lieve  that  the  larger  dragon-flies  are  very  liable  to  the  attacks  of 
birds,  and  have  no  doubt  that  the  hobby  and  kestrel  occasionaUj 
feed  upon  them ;  with  regard  to  the  small  blue-bodied  species 
(Agrionidse)  fVequenting  the  sedgy  bank  of  the  Thames,  I  ha\e 
seen  smaller  birds,  sparrows,  etc.,  capture  and  eat  them  before  my 
eyes,  after  having  careAilly  nipped  off  the  wings,  which  are  not 
swallowed.  This  must  take  place  to  a  considerable  extent,  as  I 
have  observed  the  tow-path  strewn  with  the  rejected  wings."  This 
has  been  observed  by  Mr.  J.  L.  Hersey  of  New  Hampshire  (see 
the  following  note)  : — Eds. 

Bees  and  King-birds. — For  the  last  ten  years  I  have  careAiUy 
noted  the  habits  and  movements  of  the  king-birds,  and  have  come 
to  the  following  conclusion,  viz  :  that  they  do  eat  the  honey  bee, 
and  so  does  the  purple  martin ;  but  instead  of  being  destroyed  for 
it,  they  should  be  protected  and  allowed  to  build  their  nests  near 
the  farm-house,  because  they  drive  off  the  hawks,  crows  and  other 
plundering  birds  from  the  poultiy  yard.  Warm  afternoons  in  Jnly 
and  August,  when  the  drone  bees  are  out,  we  have  seen  the  martins 
come  down  within  ten  feet  of  the  hive  and  snap  up  the  drone  bees, 
thus  relieving  the  workers  ftom  the  necessity  of  expelling  them 
fh>m  the  hive  and  biting  off  their  wings  to  prevent  them  from 
getting  back  to  the  hive.  The  king-bird  also,  we  find,  selects  the 
drone,  and  will  come  afternoons  and  take  his  position  on  a  stake 
in  front  of  the  hive,  and  when  a  drone  bee  comes  along  will  make 
a  rush  for  him,  come  back  to  the  stake,  give  him  a  pick  or  two  and 
swallow  him.  But  says  an  objector,  ''What  do  they  subsist  on 
before  the  drone  bees  fly  out  ?"  This  point  I  settled  by  shooting 
one  in  the  month  of  May,  and  I  found  in  his  crop  the  wings  and 
legs  of  May-bugs.  By  watching  their  movements,  I  find  the 
dragon-fly  is  also  a  favorite  food  for  them. —  J.  L.  Herset,  Ameri- 
can Bee  Journal. 

Color  of  the  Eggs  of  CAPRiMULGiNiE. —  In  the  paper  of  Dr. 
Elliott  Coues  in  the  Naturalist  of  June,  referring  to  the  eggs  of 
the  Antrostomus  Nuttallii^  he  speaks  of  it  as  a  ''singular  circum- 
stance" that  its  eggs  should  be  white  and  adds  that  it  is  "a  thing 
before  unknown  in  this  genus."  In  confirmation  of  his  belief  in 
the  singularity  of  the  absence  of  spots  in  the  eggs  of  NuttalFs 
whippoorwill  Dr.  Coues  refers  to  Dr.  Sclater's  generalization  that 
all  Caprimutginoe  lay  colored  eggs. 
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We  bave  in  this  instance  another  striking  exemplification  of  the 
danger  of  hastily  laying  down  rules  from  isolated  facts.  The  real 
fact  is,  so  far  as  we  now  know,  there  are  as  many  species  belonging 
to  the  genus  Antrostomus  that  li^  white  unspotted  eggs  as  there 
are  that  have  colored  ones.  The  eggs  of  Nuttall's  whippoorwill 
were  first  obtained  by  Mr.  Robert  Ridgway,  who  met  with  them, 
July  20,  1868,  among  the  East  Humboldt  Mountains,  and  the 
unspotted  character  of  their  eggs  has  for  some  time  been  a  well 
known  and  undisputed  fact. 

But  this  is  not  the  first  instance  of  the  discovery  of  an  unspotted 
egg  of  an  Antrostomus.  In  the  third  volume  of  the  first  series  of 
the  Ibis,  page  64,  Mr.  Salvin  mentions  taking,  April  20,  1860,  on 
the  mountains  of  Santa  Barbara,  in  Central  America,  a  species  of 
Antrostomus  with  two  white  eggs.  Mr.  Salvin  has  since  informed 
me  that  the  parent  of  these  white  eggs  has  been  ascertained  to  be 
A.  macromystax  of  Wagler. 

So  far  as  we  now  know  two  of  this  genus,  Carclinensis  and  vocif- 
ents^  have  eggs  with  purple  marbling  on  a  white  ground,  and  two 
have  purely  white  eggs.  Occasionally  the  eggs  of  vocifems  are 
almost  immaculate.  It  is  quite  possible  that  the  other  southern 
forms  of  Antrostomus  will  be  found  to  have  unspotted  white  eggs 
and  that  the  markings  of  the  more  northern  species  are  the  excep- 
tions and  not  the  rule. — T.  M.  Brbw£B. 

More  Monsters. — The  account  of  a  double  pig  in  the  June 
number  of  the  Naturalist  (page  567)  leads  me  to  say  that  there 
are  now  in  my  possession  awaiting  examination  the  following 
malformations. 

1.  A  double  pig,  apparently  identical  with  that  above  referred 
to ;  the  brains  are  perfectly  preserved. 

2.  A  pig  more  nearly  double,  the  two  individuals  being  Joined 
only  by  the  thorax. 

3.  A  child  with  two  heads,  three  legs  and  a  rudimentary  third 
arm  ;  of  this  the  viscera  including  the  two  brains  are  preserved. 

4.  Four  calves  with  two  heads  each ;  from  two  of  these  the 
brains  are  preserved. 

5.  A  cock  and  a  hen  full  grown,  and  possessing  four  legs  each. 

6.  A  young  chick  with  one  leg. 

7.  A  foetal  pig  with  seven  toes  on  each  manus  and  six  on  each 
pes. 
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8.  The  roanus  of  an  adult  pig  with  a  well  formed  pollex. 

9.  A  silver  fish  with  partly  divided  tail. 

10.  A  cat  with  only  one  kidney  and  one  comu  of  the  ntems. 

11.  A  pap,  one  day  old;  with  no  tail,  single  cloacal  opening 
and  one  kidney  only  one-fifth  the  size  of  the  other. —  Bust  6. 
Wilder. 

The  Depths  of  Mid  Ocean. — In  her  voyage  fVom  TeneriflTe  to 
8t.  Thomas  the  British  Exploring  Ship  '^Challenger"  sounded  and 
dredged  every  other  day.  The  soundings  showed  that  a  pretty 
level  bottom  runs  off  ft'om  the  African  coast,  deepening  gradually 
to  a  depth  of  3,125  fathoms  at  about  one-third  of  the  wa}'  across 
to  the  West  Indies.  If  the  Alps,  Mont  Blanc  and  alt,  were  sub- 
merged at  this  spot,  there  would  still  be  half  a  mile  of  water  above 
them.  Five  hundred  miles  farther  west  there  is  a  comparatively 
shallow  part,  a  little  less  then  two  miles  in  depth.  The  water  then 
deepens  again  to  three  miles,  which  continues  close  over  to  the 
West  Indies.  At  the  deepest  spots  both  on  the  east  and  west  side 
of  the  Atlantic,  the  dredge  brought  up  a  quantity  of  dark  red  clay, 
which  contained  just  sufficient  animal  life  to  prove  that  life  exists 
at  all  depths.  No  difficulty  was  experienced  in  obtaining  these 
deep-sea  dredgings,  and  it  was  merely  a  question  of  patience,  each 
haul  occupying  twelve  hours.  In  depths  over  two  miles  little  has 
been  found,  but  that  little  was  totally  new. —  Nature. 

A  Cat's  Jump.  —  The  following  statement,  of  the  distance 
leaped  by  a  cat,  is  made  by  the  Messrs.  Sanford  Brothers,  of 
Ithaca,  N.  Y.,  who  are  not  only  reliable  but  accurate  observers 
of  the  doings  of  animals.  "  When  our  cat  was  about  a  year  old, 
he  was  seen  on  several  days  to  take  position  upon  a  show-case 
four  feet  high,  and  to  watch  a  canary  in  a  cage  hanging  from  the 
ceiling  eight  feet  from  the  case  ;  the  ceiling  was  eleven  feet  from 
the  floor ;  and  the  cage  an  ordinary  c^'lindrical  one.  One  da}*,  as 
we  were  observing  him  thus  engaged,  he  suddenly  sprung  at  the 
cage  and  caught  his  claws  upon  it ;  bis  weight  swung  the  cage  up 
against  the  ceiling,  spilling  all  the  vessels,  and  terrifying  the 
canary  ;  after  swinging  to  and  fro  several  times,  the  cat  dropi)ed 
to  the  floor  uninjured ;  we  measured  the  distance  from  the  top  of 
the  case  to  the  cage  and  found  it  to  be  ten  feet ;  so  that  the  cat 
made  an  ascent  of  six  feet  in  eight,  or  upon  an  incline  of  nearly 
thirty-five  degrees."  —  B.  G.  Wilder. 
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CEsTRus  BOMiNis  IN  Texas.  —  I  have  in  my  possession  a  larva 
supposed  to  be  that  of  CEstnts  ?u>mini8  Gmelin ;  if  it  is  not,  it  is 
evidently  very  closely  allied  to  that.  It  was  taken  firom  an  ulcer  on 
the  shoulder  of  an  eight-year  old  boy,  of  our  village,  on  the  16th 
inst.,  by  his  mother,  and  given  to  the  family  physician.  Dr.  M.  H. 
Oliver,  through  whose  kindness  I  was  put  in  possession  of  it.  It 
is  a  whitish  grub,  about  ^  of  an  inch  in  length,  somewhat  wider 
than  thick,  the  constrictions  between  the  segments  are  well  marked, 
the  cephalic  hooks  and  anal  stigmata  are  visible.  It  has  the  appear- 
ance of  not  being  fully  grown.  It  is  interesting  fh>m  the  fact  that, 
according  to  the  '^American  Entomologist,"  no  fly  belonging  to  this 
family  has  heretofore  been  known  to  attack  man  within  the  United 
States.  —  S.  J.  Stroop,  WaxaJiachie,  Ellis  County^  Teocas,  January 
22,  1873.  [Having  received  Mr.  Stroop's  specimen,  we  may  say 
that  this  is  not  the  larva  of  (Estrus  hominis^  but  of  the  sheep  bot 
fly  {(Estrus  ovw),  or  a  closely  allied  species. — Eds.] 

Agricultural  Ants. — Mr.  Moggridge  has  observed  at  Menton, 
France,  two  species  of  ants  (Aphenogaster)  carrying  into  their 
nests,  during  the  winter  months,  the  seeds  of  certain  late  fruiting 
plants.  He  has  traced  their  burrows  to  a  spherical  chamber  filled 
with  the  seed  of  a  grass  which  he  had  seen  the  ants  in  the  act  of 
transporting.  "  Outside  the  channels  there  was  generally  a  heap 
of  the  husks  of  the  various  seeds,  and  sometimes  one  of  those 
heaps  would  fill  a  quait  measure.  These  husks  had  had  their  fari- 
naceous contents  extracted  through  a  hole  in  one  side.  He  pur- 
posely strewed  near  the  nests  large  quantities  of  millet  and  hemp 
seeds.  After  the  lapse  of  a  fortnight  many  of  these  seeds,  previ- 
ously conve^'ed  into  the  nests,  had  been  brought  out  again,  they 
having  evidently  commenced  to  germinate,  and  he  then  found  that 
the  radicle  was  gnawed  off  fVom  each  seed,  so  as  to  prevent  further 
growth,  and,  this  being  eftected,  the  seeds  were  carried  back  again. 
The  cotyledons  of  germinated  seeds  were  removed  from  the 
nest." —  Trans.  Entomological  Society  of  London^  1871. 

Metamorphoses  of  Bltterflies.  —  Dr.  Burmeister  has  for- 
warded to  Paris  a  fine  series  of  drawings  illustrating  the  earlier 
stages  of  the  magnificent  South  American  Morphos  and  Pavonias ; 
many  details  of  their  external  anatomy  are  also  represented.  They 
will  be  published  in  the  ^^  Revue  et  Magazin  de  Zoologie"  and  will 
supply  a  great  deficiency  in  our  knowledge  of  the  metamorphoses 
of  butterfiies. 
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An  Indian  Carvikq. — At  a  recent  meeting  of  tlie  Essex  Insti- 
tute, Mr.  F.  W.  Putnam  exhibited  a  very  interesting  car\'ed  stone 
which  he  had  received  from  Dr.  Palmer  of  Ipswich,  who  stated 
that  it  had  been  found  at  Turkey  Hill,  Ipswich. 

This  stone  was  evidently  carved  with  care  for  the  purpose  of 
being  worn  as  an  ornament,  and  was  probably  suspended  ftom  the 
neck.  It  is  of  a  soft  slate,  easily  cut  with  a  sharp,  hard  stODe. 
The  markings  left  in  various  places  by  the  coirvor,  showing  where 
his  tool  had  slipped,  indicate  that  no  very  delicate  instrumeDt 
was  used,  while  the  several  grooves,  made  to  carry  out  the  Idea 
of  the  sculptor,  indicate  as  plainly  that  the  instrument  by  which 
they  were  made,  had,  what  we  should  call,  a  rounded  edge,  like 
that  of  ft  dull  hatchet,  as  the  grooves  were  wider  at  the  top  than 
at  the  bottom,  and  the  striie  bIiow  that  they  wore  made  by  a  sort 
of  sawing  motion,  or  a  rubbing  of  the  instrument  backwards  and 
forwards.  In  fact,  the  carver's  tool  might  have  been  almost  any 
stone  implement,  from  an  arrowhead  to  a  skin  scraper,  or  any  hard 
piece  of  roughly  chipped  stone. 

Figure  114  represents  the  stone  of  natural  size,  its  total  length 
b  !ing  two  and  a  half  inchca.     It  is  of  general  uniform  thickness, 
rig.ui.  about  one-filth  of  an 

inch,  except  where 
the  angles  are  slightly 
rounded  otT  on  the 
front  of  the  head 
[  and  on  the  abdominal 
t  outline,  and  the  por- 
tion representing  the 
forked  tail,  or  caudal 
fin,  which  is  rapidly  and  symmetrically  thinned  to  its  edges,  as  Is 
the  notched  portion  representing  tbc  dorsal  fin. 

The  carving  was  evidently  intended  to  represent  a  fish,  with 
some  peculiar  ideas  of  the  artist  added  and  several  important  char- 
acters left  out.  The  three  longitudinal  grooves  in  front  represent 
the  mouth  and  Jaws,  while  the  transverse  groove  at  their  termina- 
tion gives  a  limit  to  the  length  of  the  jaw,  and  a  very  decided 
groove  on  the  under  side  divides  the  under  jaw  into  its  right  and 
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left  portions.  The  eyes  are  represented  as  slight  depressions  at 
the  top  of  ^the  head.  The  head  is  separated  A-om  the  abdominal 
portion  by  a  decided  groove,  and  the  caudal  fin  is  well  represented 
by  the  forked  portion,  from  the  centre  of  which  the  ronnded  ter- 
mination of  the  whole  projects.  In  this  part  there  is  an  irregu- 
larly made  hole  of  a  size  large  enough  to  allow  a  strong  cord  to 
pass  through  for  the  purpose  of  suspension.  The  portion  of  the 
sculpture  rising  in  the  place  of  a  dorsal  fin  is  in  several  ways  a 
singular  conception  of  the  ancient  carver.  While  holding  the 
position  of  a  dorsal  fin,  it  points  the  wrong  way,  if  we  regard  the 
portion  looking  so  much  like  a  shark's  tooth  as  intended  to  repre- 
sent the  fin  as  a  whole.  It  is  very  likely  that  the  designer  wished 
to  show  that  the  fin  was  not  connected  with  the  head  and,  as  he 
was  limited  by  the  length  of  the  piece  of  stone,  after  making  the 
head  so  much  out  of  proportion,  he  was  forced  to  cut  under  the 
anterior  portion  of  the  fin  in  order  to  express  this  fact.  If  we  re- 
gard it  in  this  light,  the  notches  on  the  upper  edge  may  be  consid- 
ered as  indicating  the  fin  rays ;  but  the  figure  best  shows  the 
character  of  the  sculpture,  and  persons  interested  can  draw  their 
own  conclusions. 

The  symmetry  of  the  whole  carving  is  well  carried  out,  both 
sides  being  alike,  with  the  exception  that  the  raised  portion  at  the 
posterior  part  of  what  has  here  been  called  the  dorsal  fin  is  a  little 
more  marked  on  the  lefl  side  than  on  the  right,  and  the  edge  on 
the  same  side  is  surrounded  by  a  faint,  irregularly  drawn  line. 

The  carving  was  unquestionably  made  by  an  Indian  of  the  tribe 
once  numerous  in  this  vicinity  and,  as  it  was  almost  beyond  a 
doubt  cut  by  a  stone  tool  of  some  kind,  it  must  be  considered  as 
quite  an  ancient  work  of  art;  probably  worn  as  a  "medicine,'* 
and  possibly  indicated  either  the  name  of  the  wearer  or  that  he 
was  a  noted  fisherman. 

Discovert  of  a  New  Human  Skeleton  of  the  PALiEOLiTHic 
Epoch  in  Italy. — M.  E.  Riviere  describes  (Comptes  Rendus^  1878, 
Part  16, 1027)  the  remains  of  a  second  fossil  human  skeleton  from 
the  sixth  cave  of  Baouss^  —  Rousse  (Grottes  dc  Menton),  Italy. 
The  skeleton  was  found  at  a  depth  of  nearly  four  metres  below  the 
floor  of  the  cave,  lying  extended  on  its  back  in  the  longitudinal 
direction  of  the  cave.  The  deposit  forming  the  floor  is  regularly 
stratified,  and  consists  of  charcoal,  ashes,  of  small  calcined  angular 
stones,  bones  and  teeth  of  animals,  shells  and  flints.    Associated 
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with  the  remains  were  numerous  flint  implements  and  a  few  worked 
in  bone,  as  well  as  a  number  of  perforated  shells  belonging  to  the 
genera  Nassa^  Bttccinum^  Cyproea^  etc. ;  these,  fW>m  their  position, 
had  evidently  formed  parts  of  a  necklace  and  bracelets,  and  were 
interred  with  the  body.  The  extreme  friability  of  the  bones  did 
not  allow  of  their  removal  in  so  perfect  a  condition  as  that  of  the 
first  skeleton,  but,  in  this  case  also,  they  belonged  to  a  tall  indi- 
vidual, the  skeleton  measuring  nearly  two  metres  in  length.  In 
the  debris  of  the  cave,  bones  of  the  following  animals  were  met 
with : —  Ursus  spelceus^  Hyoena  speloea^  Canis  lupus  and  vnlpei^ 
Arctomys  primigeniaj  Lepus  cuniculus^  Mus^  Equus  eaballus^  8u$ 
scrofaj  Bos  primigenius^  'Cermis  Canadensis^  Elaphus  corsicus  and 
capreoluSy  and  Capra  primigenia.  Besides  there  were  found  some 
bones  of  a  large  eagle  and  of  some  birds  of  passage,  as  well  as 
numerous  species  of  marine  shells  of  the  genera  Patella^  Pectnn* 
cuius,  Mytilus,  Pecten,  DentaJium,  and  Trochus, —  The  Academy. 

MICB08C0FY. 

Apertures  of  Objectives. — ^Thc  full  report  having  been  re- 
ceived of  the  London  examination  of  the  Tolles'  ^<j  inch  objective 
sent  there  for  measurement,  it  appears  that  unfortunately  the 
examiners  were  thrown  off  their  guard  by  an  unexpected  cle- 
ment in  the  case,  and  that,  incredible  as  it  may  seem,  their  report 
does  not  touch  the  real  question  at  issue.  Everybod}*  knows  that 
an  objective  with  cover-adjustment  possesses  a  certain  range  of 
powers  and  angular  apertures  ;  and  no  one  doubts  that  Mr.  Tolles 
can  make  an  objective  of  145°  aperture  in  air,  or  that  the  cor- 
responding apertures  would  be  91°  in  water  and  79°  in  thinned 
balsam.  The  one  question  in  regard  to  this  objective  is  not  its 
balsam  angle  at  an  adjustment,  dry,  upon  an  accidentally  or  arbi- 
trarily chosen  object  and  the  corresponding  immersion  angles,  but 
its  balsam  angle  at  its  highest  (working)  adjustment.  If,  from 
faulty  mounting,  the  adjustment  can  be  screwed  past  the  limit  of 
good  definition,  then  of  course  it  ceases  to  be  an  achromatic  ob- 
jective at  all,  and  its  angle  beyond  such  limit  is  not  worth  talking 
about.  The  examiners  do  not  state,  however,  that  they  examined 
the  combination  at  its  highest  available  angle  dry,  still  less  at  its 
highest  available  angle  immersed.  Mr.  Tolles'  prominence  as  a 
successful  maker  of  objectives  gives  a  certain  value  to  his  state- 
ments even  when  they  seem  arbitrary ;  and  it  is  to  be  hoped  that 
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the  secret  of  his  peculiar  belief  in  this  case  may  be  fblly  studied 
oat,  notwithstanding  the  unscientific  method  which  he  has  chosen, 
in  this  instance,  of  appealing  from  principles  to  facts. 

The  principle  involved  in  this  discussion  has  long  been  under- 
stood. An  objective  varies  in  working  focal  length,  and  in  angular 
aperture,  according  to  the  medium  through  which  it  works ;  and 
this  variation  has  a  definite  ratio  to  the  refVactive  indices  of  the 
media  compared.  By  a  simple  and  undisputed  mathematical 
compntation,  the  sine  of  the  semi-aperture  in  air  is  to  the  sine  of 
its  semi-aperture  in  another  medium,  as  the  index  of  refraction  of 
that  medium  is  to  the  index  of  air :  or,  as  the  index  of  air  is  unity, 
the  sine  of  its  semi-aperture  in  any  medium  is  equal  to  the  sine  of 
its  semi-aperture  in  air  divided  by  the  index  of  the  other  medium. 
•  This  theoretical  ratio  is  easily  verified  by  experiment,  as  instanced 
by  Mr.  Brukey  in  the  case  under  consideration,  where  an  angle  of 
145®  in  air  should  give  a  fraction  over  91°  in  water  and  79**  in 
balsam  so  thin  that  its  index  was  an  arithmetical  mean  between 
that  of  balsam  and  that  of  turpentine,  while  in  hard  balsam  hav- 
ing an  index  of  1.549  its  aperture  would  have  fallen  to  TG**.  As 
the  angle  in  air  approaches  the  extreme  limit  of  170''  or  upwards, 
the  balsam  angle  rises  so  slowly  that  the  above  79®  would  scarcely 
reach  83®,  the  extreme  angle  for  pure  balsam  being  necessarily 
still  smaller.  This  reasoning  assumes  only  that  the  extreme  ray 
above  the  front  combination,  capable  of  entering  into  the  image 
when  the  objective  is  worked  dry,  is  the  extreme  also  when  ad- 
justed for  immersion  work. 

Mr  Tolles  has  uniformly  declined  either  to  accept  or  to  con- 
trovert this  well  known  theory,  preferring  simply  to  offer  proof  of 
his  ability  to  excel  this  limit,  without  reconciling  such  result  with 
the  mathematical  doctrine.  Whether  he  utilizes  rays  beyond  the 
extreme  ray  dry,  or  whether  he  measures  rays  not  capable  of  form- 
ing a  (good)  image  he  does  not  state,  and  we  can  onl}'  conjecture. 
His  early  publications  seem  to  claim  "collecting"  power  for  more 
extreme  rays ;  but  his  letter  to  the  March  number  of  the  Monthly 
Mic.  Jour,  practically  disclaims  this  doctrine,  and  hints  at  a  higher 
refracting  power  than  crown  glass  has,  in  the  fVont  lens,  as  the 
secret  of  his  excessive  angle.  Curiously  this  letter  happens  to  be 
published  in  the  same  number  with  Mr.  Brakey^s  explanation  that 
the  result  is  independent  of  the  quality  of  the  first  lens,  its  index 
of  refraction  occurring  twice  in  the  computation  in  such  positions 
as  to  cancel  itself. 
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Mr.  Wenham  evidently  does  not  recognize  the  possibility  of 
'^  collecting,"  by  means  of  posterior  combinations,  rays  more  di- 
vergent (behind  the  ft-ont  lens)  than  those  which  are  extreme 
when  the  objective  is  worked  dry ;  and  Mr.  ToUes  distinctly  dis- 
avows this  theory  for  his  side  of  the  controversy :  yet  it  seems 
neither  absurd  nor  improbable,  and  it  is  most  lilcely  the  expedient 
by  which  the  balsam  angle  is  to  be  increased  beyond  82**. 

Since  the  above  was  in  type  Dr.  J.  J.  Woodward  has  published 
an  important  contribution  on  this  subject  in  the  Monthly  Mic. 
Jour.  A  iV  was  sent  to  him  in  February  by  Mr.  ToUes  for  ex- 
amination. It  gave  good  definition,  through  glass  one  seventy- 
fifth  of  an  inch  thick,  at  its  point  of  highest  cover-adjustment ; 
but  at  such  adjustment  its  aperture  could  not  be  satisfactorily 
measured  by  the  tank  method.  He  therefore  contrived  an  inge-- 
nious  modification  of  the  card-board  method,  throwing  parallel 
solar  rays  through  the  objective  from  above,  and  measuring,  in  a 
darkened  room,  the  inverted  cone  of  a  light  below  the  focus  of 
the  objective,  by  bisecting  this  cone  of  light  with  a  thin  flat  tank 
filled  with  balsam  or  other  medium,  the  objective  being  attached, 
immersion  fashion,  to  the  surface  of  the  medium.  The  illuminated 
portion  of  the  medium  was  easily  seen  and  measured.  This 
method  gave  a  balsam  angle  of  not  over  80^  to  the  -^  sent  to  him 
by  Tolles  for  measurement,  as  well  as  tcr  other  Tolles*  lenses  pre- 
viously furnished  by  that  maker.  On  being  apprised  of  this  result 
Mr.  Tolles  sent  a  ^,  which  gave  a  balsam  angle  of  90"*  to  100*, 
according  to  adjustment.  This  objective  was  peculiarly  con- 
structed, having  four  combinations  instead  of  three ;  it  could  not 
be  worked  dry,  nor  could  it  work  through  any  but  a  very  thin 
cover.  Dr.  Woodward,  and  Prof.  Simon  Newcomb  and  Mr.  Renel 
Keith,  who  examined  the  lens  with  him,  attributed  the  excessive 
angle  to  the  cause  already  alluded  to,  the  employment  of  rays, 
which  if  the  lens  were  worked  dry  would  be  be3'ond  the  limits  of 
transmission,  and  would  therefore  suffer  total  reflection. 

Mounting  in  Balsam. — Mr.  W.  H.  Walmsley's  success  in  mount- 
ing objects  gives  great  value  to  his  practical  suggestion  contri- 
buted to  Science  Gossip.  He  regrets  that  beginners  should  be 
confronted  with  spring  clips,  spirit  lamps,  and  over-heated  balsam, 
when  balsam,  dried  to  the  point  of  brittleness  and  then  dissolved 
to  the  consistency  of  rich  cream  in  chemically  pure  benzole,  would 
obviate  the  necessity  for  such  annoyances.    He  ft-ees  the  speci- 
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men  fh>m  moisture  by  drying  or  preferably  by  passing  saccessively 
through  weak  and  absolute  alcohol,  treats  it  with  oil  of  cloves 
which  is  more  desirable  than  turpentine  because  more  readily  mis- 
cible  with  balsam  and  not  calculated  to  harden  the  specimens  even 
if  they  are  left  in  it  for  a  long  time,  transfers  it  to  the  slide  and 
arranges  it  with  needles,  places  a  drop  of  the  balsam  solution  on  it 
and  applies  the  glass  cover  in  the  usual  manner.  In  a  few  days 
the  «iiount  will  be  sufficiently  hardened  to  be  handled  with  safety, 
especially  If  after  twenty-four  hours  it  should  be  slightly  warmed 
and  the  cover  carefully  pressed  down  with  the  forceps  and  held 
down  with  a  small  weight.  The  best  finish  for  the  edge  of  the 
circle  he  finds  to  be  the  same  balsam  that  is  used  in  mounting,  laid 
on  with  a  camel's  hair  pencil ;  since  this  is  neat  and  handsome,  and 
will  not  spoil  the  specimen  by  running  in,  as  may  happen  with  col- 
ored varnishes. 

Unmounted  Microscopic  Objects. — ^Mr.  Jno.  H.  Martin,  of 
Week  street,  Maidstone,  England,  is  supplying  a  great  want  of 
microscopists  by  furnishing  unmounted  objects  for  the  use  of 
amateurs.  His  price  for  two  dozen  objects,  post  free,  to  the 
United  States,  is  one  dollar. 

Resolution  of  Frustulia  Saxonica  into  Rows  op  Dots.  After 
my  new  ToUes  ^  immersion  had  resolved  the  lines  of  Amphi- 
pleura  pellucida  into  beading,  I  succeeded  in  obtaining  a  slide  of 
Frustulia  Saxonica^  mounted  dry  by  J.  D.  Moller.  This  test  is 
somewhat  easier  than  the  Amphipleura^  but  more  difficult  dry  than 
Qrammatophora  aubtilissima  is  in  balsam,  or  at  least  I  find  it  so 
by  lamp  light,  although  both  are  satisfactorily  shown.  The  fol- 
lowing measurements  were  made  with  the  Tolles  -^  objective, 
No.  2  eye-piece,  and  camera  lucida ;  amplification  4000  times. 

Using  an  ammouio-sulphate  of  copper  cell  and  sunlight,  the 
transverse  striae  of  the  Frustulia  are  brought  out  without  the  least 
difficulty.  The  average  number  of  lines  to  the  thousandth  of  an 
inch,  in  fifteen  measurements  on  diflTerent  frustules,  was  eighty- 
nine.  This  agrees  essentially  with  the  counts  of  Dippel  and  Dr. 
Woodward. 

I  also  succeeded  in  bringing  plainly  to  view  longitudinal  lines 
which  were  counted  in  the  same  way.  The  average  of  fifteen 
counts  was  ninety-five  to  the  thousandth  of  an  inch.  The  lowest 
number  observed   was    eighty-eight,  the   highest    one   hundred. 
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These  lines  I  found  more  difficult  than  the  transverse  ones  on  Am^ 
phipleura  pellucida^  but  patent  enough  to  be  accurately  coantecL 
It  appears  then  that  Dr.  Woodward  was  correct  in  regarding  the 
longitudinal  striae  of  Dippel  as  diffi*action  phenomena,  for  they 
were  much  coarser  than  the  true  lines,  being  as  given  by  him  only 
about  50,000  to  the  inch. 

Thus  far  everything  was  done  with  ease.  Then  with  care  the 
bright  apparently  raised  lines  were  transformed  into  rows  of  beads, 
this  resolution  into  dots  being  accomplished  in  a  satisfactory 
manner. 

The  results  stated  above  have  been  repeatedly  verified.  ,  I  also 
resolve  into  beads,  with  the  -^^  Navicula  crassenervis^  StriaieUa 
unipuncUUa  and  any  Pleurosigma. — G.  W.  Moreuousr. 

Mould  on  Bread. —  Messrs.  Rochard  and  Logros  express  the 
belief,  in  '^  Comptes  Rendus,"  that  this  frequent  parasitic  vegeta- 
tion is  due  rather  to  the  poor  quality  of  the  flour,  or  to  bad  man* 
agcment,  than  to  the  presence  of  germs  in  the  air,  and  that  it  may 
be  prevented  by  adding  an  excess  of  salt  to  the  bread. 

Effects  of  Dyeing  Wool. — M.  Dumas  has  been  investigating 
the  question  whether  wool,  and  similar  hairs,  are  penetrated  by  the 
coloring  material,  or  only  colored  extenially  in  the  process  of 
dyeing.  In  fresh  wool  he  found  all  the  layers  perfect ;  but  in 
bleached  wool  the  outer  or  cortical  layer  was  marred  or  destroyed. 
Fibres  dyed  with  indigo,  without  boiling,  contained  granules  of  the 
coloring  matter  between  the  cells ;  \<hile  hairs  which  had  been 
boiled  in  alumina  and  iron  solutions  appeared  twisted  or  corroded. 

Microscopic  Etes. —  In  the  absence  of  an}'^  further  information, 
and  indeed  in  spite  of  any  possible  information,  the  newspaper 
story  of  the  boy  with  microscopic  eyes  may  safely  be  regarded  as 
a  curious  hoax,  founded  on  the  magnifying  power  of  shortsighted 
ej'es  as  compared  with  longsighted  ones.  One  e3'e  may  be  calcu- 
lated to  form  an  image  twice  as  large  as  another  ej'e,  or,  by  an 
extraordinary  deformit}^  several  times  as  large ;  but  it  would  be 
no  longer  a  human  eye  if  capable  of  giving  the  high  powers  of  the 
microscope.  That  the  author  of  the  hoax  did  not  even  aim  at 
consistency  or  plausibility  is  seen  in  the  representation  that  the 
boy  was  able  to  use  for  ordinary  purposes  the  e3'es  that  were  capa- 
ble, unaided,  of  resolving  diatoms. 
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EcoNomcAL  Value  of  Raphides. — Mr.  F.  C.  S.  Roper  sug- 
gested to  the  Eastbourne  Nat.  Hist.  Soc.  the  value  of  raphides  as 
teats  of  the  geuuineness  of  certain  medicinal  substances  obtained 
jQrom  plants  containing  them.  Though  not  new,  this  method  of 
detecting  adulterations  or  falsifications  is  capable  of  a  greatly  in- 
creased usefulness.  , 

Pathology  op  Malignant  Tumors. — Dr.  W.  B.  Neftel,  in  a  con- 
tribution to  the  Archives  of  Scientific  and  Practical  Medicine,  ad- 
vocates the  doctrine  that  cancer  is  primarily  a  purely  local  disease, 
due  to  mechanical  or  chemical  irritation.  Thus  we  notoriously 
find  it  usually  originating  in  localities  most  constantly  subject  to 
such  causes.  Afterwards  it  becomes  generalized  b}"  means  of  the 
lymphatics  and  blood  vessels,  and  affects  other  and  distant  organs  ; 
and  the  unsuspected  promptness  with  which  this  takes  place  occa- 
sions the  frequent  failure  of  local  curative  treatment.  The  exis-. 
tence  of  a  hereditary  disposition  to  malignant  tumors,  not  in  the 
congenital  acquisition  of  morbid  germs,  but  in  the  inheritance  of 
a  faulty  stnicture  or  aiTangement  of  tissues  or  organs,  which  thus 
offer  less  resistance  to  the  causes  of  disease,  is  not  denied,  but 
is  believed  to  have  been  greatly  exaggerated. 

Vitality  from  Germs. — As  a  reaction  from  the  always  fascinat- 
ing doctrine  that  organic  germs  of  various  kinds,  when  introduced 
into  the  system  of  larger  animals,  have  a  tendency  to  cause  disease 
and  destruction,  it  has  been  recently  surmised,  without  attempt  at 
proof,  that  such  germs  may  actually  impart  and  increase  vitality. 

Obituary. — Mr.  James  How,  a  well  known  philosophical  instru- 
ment maker  of  London,  formerly  with  George  Knight  and  Son,  of 
London,  and  latel}' successor  to  them,  died  suddenly,  Dec.  8, 1872. 
Mr.  How  will  be  remembered  for  his  skill  in  the  use  of  the  micro- 
scope, but  especial l}'^  for  his  prominence  among  those  who  took 
the  lead  in  introducing  students'  microscopes  of  good  quality  and 
cheap  price. 


NOTES. 

The  meeting  of  the  American  Association  at  Portland  next 
month  bids  fair  to  be  one  of  the  largest  held  for  several  years, 
and  we  understand  that  quite  a  number  of  titles  of  papers  to  be 
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read  have  already  been  entered.  A  nnmber  of  the  older  members 
of  the  association,  several  of  whom  were  nnable  to  attend  Uie 
western  meetings,  have  intimated  their  intention  to  be  present, 
which  will  add  much  to  the  scientific  results  of  the  session.  The 
entomologists  are  also  anticipating  a  full  attendance,  and  anthro- 
pology will  probably  be  well  represented,  while  geology  and  gen- 
eral zoology  will  unquestionably  be  maintained  in  their  asual 
force.  Botany  has  for  many  years  been  but  slightly  represented, 
to  the  regrets  of  workers  in  other  fields.  Will  not  the  botanists 
show  their  force  this  year?  Section  A  will  probably  be  largely 
represented,  as  heretofore,  by  many  distinguished  scientists.  Par- 
ticulars relating  to  the  meeting  are  given  in  our  advertising  pages. 

At  the  late  Annual  Meeting  of  the  American  Academy  of  Sci- 
ence and  Arts,  Boston,  Prof.  Asa  Gray  resigned  the  chair  of  Pres- 
ident which  he  had  held  for  the  past  ten  years.  The  following 
ofificers  were  elected  : —  President^  Hon.  Charles  Francis  Adams ; 
Vice  Presideid^  Prof.  Joseph  Lovering;  Cor.  Sec*y,  Prof.  J.  P. 
Cooke,  Jr ;  Rec.  Sec*y,  Prof.  E.  C.  Pickering ;  Treastirer,  H.  G. 
Denney;  Librarian^  Edmund  Quincy ;  Council:  Class  I,  Prof. 
Benj.  Peirce,  Prof.  Wolcott  Gibbs  and  J.  B.  Henck ;  Class  II, 
Alex.  Agassiz,  Prof.  Asa  Gray  (in  place  of  Prof.  J.  Wyman 
who  declined  reelection),  and  Dr.  Charles  Pickering;  Class  III, 
Rev.  G.  E.  Ellis,  Hon.  R.  C.  Winthrop  and  Prof.  A.  P.  Pealnxly. 

Science  in  Europe  has  met  a  great  loss  in  the  recent  deaths  of 
Baron  Liebig,  the  distinguished  chemist,  and  of  De  \ierneuil,  the 
French  geologist  and  associate  of  Sir  R.  I.  Murchison  in  the  geo- 
logical survey  of  Russia. 

Lastl}',  who  will  say  that  John  Stuart  Mill,  "the  greatest  living 
master  of  the  purely  inductive  philosophy,"  did  not  exert  an  im- 
portant influence  on  physical,  as  well  as  mental  and  political 
science,  and  anthropology,  in  its  broadest  sense? 

The  U.  S.  Fish  Commission  under  Prof.  S.  F.  Bainl  will  spend 
the  summer  at  Peak's  Island,  Portland  Harbor.  A  large  number 
of  students  and  naturalists  will  assemble  there,  and  the  Commis- 
sioner's headquarters  will  form,  as  they  have  in  the  past,  a  most 
important  school  for  the  study  of  biolog}\  A  steam-tug  has  been 
provided  by  the  government  for  dredging  on  an  extended  scale, 
and  plans  are  on  foot  for  deep-sea  dredging. 
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The  "Scientific  Correspondence"  of  Goethe  was  collected  by 
Goethe  himself,  and  will  fill  two  volumes ;  it  comprises  the  years 
1812-32,  though  most  of  the  letters  appertain  to  1822-27.  There 
are  letters  addressed  to  Goethe  by  Blumenbach,  Carus,  Loder, 
Sommering,  Seebeck,  d' Alton,  Brandes,  von  Henning,  Martius, 
Nees  von  Esenbeck,  Purkinje,  Wermburg,  and  Zschokke.  It  ap- 
pears from  them  that  Goethe  kept  up  the  most  lively  and  detailed 
interest  in  the  progress  of  science  and  natural  histor}*  until  the 
latest  period  of  his  life. —  The  Academy. 

It  is  with  much  pleasure  that  we  record  the  recent  munificent 
donation  of  one  hundred  thousand  dollars  to  the  Museum  of 
Comparative  Zoology  made  by  Mrs.  Quincy  Shaw,  a  daughter  of 
Prof.  Agassiz.  We  have  never  seen  a  statement  of  the  permanent 
fnnds  of  the  museum,  but  are  confident  that  a  dozen  or  more 
similar  donations  would  not  come  amiss,  for  the  expenses  of  such 
establishments  are  much  greater  than  is  generally  supposed. 

We  notice  with  regret  that  the  aquarial  car  which  was  con- 
veying the  living  fish,  oysters  and  lobsters  to  the  Pacific  coast 
only  succeeded  in  stocking  the  river  at  Omaha  with  such  of  the 
animals  as  survived  the  fall  through  the  bridge.  Query. — How 
about  the  strength  of  the  bridges  on  "  the  great  continental  high- 
way?" 

The  professorship  of  Natural  History  in  Ann  Arbor,  lately 
vacated  by  Professor  Winchell,  has  been  filled  by  the  election  of 
Professor  Eugene  W.  Hilgard  of  the  University  of  Mississippi,  a 
gentleman  of  the  highest  attainments  and  especially  known  in 
the  scientific  world  from  his  reports  on  the  geology  of  the  Gulf 
States. 

Prop.  N.  S.  Shaler  of  Har\'ard  College  has  been  appointed 
State  Geologist  of  Kentucky,  his  native  state.  Prof.  Shaler  is  for 
the  present  in  England.  We  learn  from  the  daily  papers  that  he 
has  accepted  the  situation. 

A  fine  chance  is  ofiercd  to  any  enterprising  naturalist  who 
wishes  to  test  by  experiments  the  theory  of  cave  life,  as  the 
present  proprietors  of  the  Mammoth  Cave  offer  to  sell  the  cave 
and  all  its  contents  for  the  sum  of  $500,000. 

The  distinguished  botanist  Wm.  S.  Sullivant  died  at  Columbus, 
Ohio,  on  April  30th,  aged  70  years. 
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BT   PROFESSOR   W.  J.  REAL. 

In  the  summer  of  1870  I  examined  a  large  number  of  cones  of 
several  species  of  Coniferse  to  see  if  there  was  any  variation  in 
their  leaf  arrangement.  It  has  long  been  well  known  that  the 
scales  or  leaves  of  cones  show  very  plainly  a  certain  number  of 
parallel  spiral  whorls  twisting  to  the  right  and  a  different  number 
twisting  to  the  left.  A  closer  examination  will  also  usually  reveal 
other  parallel  whorls  (one  or  more  in  each  direction)  with  numbers 
differing  from  those  most  easily  seen.  By  beginning  with  the 
simplest  forms  of  alternate  leaf-arrangement,  as  the  elm  (^),  and 
sedges  (^)  ;  and  then  to  the  more  common  but  more  complicated, 
as  the  cherry  (f ),  and  American  larch  (J),  it  is  found  that  in  these 
iSractions  the  numerator  expresses  the  number  of  times  we  pass 
around  the  stem  to  find  a  leaf  directly  over  the  one  with  which 
we  started,  while  the  denominator  indicates  the  number  of  vertical 
ranks  or  rows  of  leaves  up  and  down  the  stem.  This  is  nicely 
proven  to  be  true  in  the  case  of  a  fraction  with  large  numerator 
and  denominator  in  the  leaves  of  Yvxica  jUamentosa^  where  the 
fraction  is  thirteen  thirty-fourths,  if  memory  is  not  at  fault.  In 
Yucca  the  bases  of  the  leaves  are  so  broad  that  they  reach  about 
half-way  around  the  stem,  so  it  is  easy  to  see  which  is  below  or 
outside  of  all  the  others.  The  fractions  above  mentioned  also 
express  the  angular  divergence  or  show  the  proportion  of  the 

Entered,  according  to  Act  of  Congress.  In  the  year  1873,  by  the  Pxabodt  Acadkmt  OF 
8GIXXCX,  In  the  Office  of  thd  Librarian  of  Congress  at  Washington. 
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whole  circumference  which  intervenes  between  any  (wo  consecu- 
live  leaves  of  the  same  spiral  whorl.  Stretch  a  yire  or  band  with 
marks  or  appendages  so  as  to  be  alternate,  two-rankccl  as  are  the 
leaves  in  the  elm ;  then  by  giving  the  band  a  twist,  it  brings  the 
marks  three-ranked,  like  the  sedges ;  still  farther  torsion  brings 
them  five-ranked,  like  the  leave^  of  a  cherry  tree ;  still  more  twist 
and  they  stand  as  the  scales  of  the  American  larch,  which  is  ex- 
presse<l  by  the  fraction  three-eighths. 

The  most  common  series  of  fractions  found  in  alternate  leaves 
is  h  h  h  h  h^  2*r»  ih  ih  ih  etc.  The  relations  of  these  sev- 
eral numerators  and  denominators  have  been  repeatedly  shown  by 
various  authors. 

After  the  first  two  fractions,  each  succeeding  one  may  be  made 
by  adding  both  of  the  previous  numerators  for  its  numerator  and 
both  of  the  previous  denominators  for  its  denominator.  £ach 
denominator  is  the  same  as  the  second  succeeding  numerator. 
^^  Also,  taking  the  orders  of  secondary  spirals  nearest  the  vertical 
line,  on  each  side,  right  and  left,  the  number  of  parallel  spirals  of 
the  lower  order  of  those  two  will  give  the  numerator ;  and  this 
number,  added  to  the  number  of  parallel  spirals  of  the  higher 
order  will  give  the  denominator." — Ilenfrey.  Also  "  the  number  of 
the  parallel  secondary  spirals  is  the  same  as  the  common  difference 
of  the  numbers  on  the  leaves  that  compose  them." — Gray,  These 
relations  enable  us  to  number  easil}'  each  scale  of  any  cone,  or 
count  the  spirals  each  way,  and  then  determine  with  accuracy  the 
fraction  expressing  its  Phyllotaxis.  Balfour  and  Gray  in  their 
text  books  say  the  riij^llotaxis  is  uniform  in  the  same  species,  and 
that  one  direction  or  the  other  generally  prevails  in  each  species, 
and  that  both  directions  are  sometimes  met  with  in  different  cones 
of  the  same  tree.  Several  other  text  books  make  the  same  asser- 
tions. Most  authors  on  this  subject  with  which  I  am  familiar  say 
there  are  only  rare  cases  of  other  series  of  spirals.  P.  Duehartre 
mentions  two  other  series,  viz  :  4,  ^,  »,  ^^,  i*g,  ^^,  etc.,  |,  i,  J,  A, 
^-j,  etc.,  and  observes  that  the  same  relation  exists  in  different 
fractions  of  each  series  as  exist  in  the  fractions  of  the  more  com- 
mon series. 

Mr.  Hubert  Airy  recently  read  a  paper  before  the  Royal  So- 
ciet}',  England,  an  abstract  of  which  is  given  in  "Nature"  for 
March  6,  1873.  After  mentioning  some  experiments  which  show 
the  intimate  relations  of  different  fractions  of  the  common  series. 
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he  adds :  '^  It  also  appears  that  the  necessary  sequence  of  these 
successive  steps  of  condensation,  thus  determined  by  the  geometry 
of  the  case,  does  necessarily  exclude  the  non-existent  orders  j,  ^, 
I,  T*!-,  etc."  This  conclusion  "determined  by  the  geometry  of  the 
case,"  proves  to  be  only  an  incorrect  theory,  as  shown  by  the  fol- 
lowing : 

I  examined  nearly  all  the  cones  (one  hundred  and  fifly-five) 
which  grew  upon  a  Norway  spruce,  seventy-four  of  which  showed 
five  parallel  spirals  to  the  right  and  eight  to  the  left ;  while  sev- 
enty-four showed  eight  spirals  to  the  right  and  five  to  the  left. 
Five  cones  had  seven  spirals  to  the  right  and  four  spirals  to  the 
left.  One  cone  had  four  spirals  to  the  right  and  six  to  the  left, 
and  one  cone  had  six  spirals  to  the  right  and  four  to  the  left.  I 
will  try  to  tabulate  this  and  others  in  a  briefer  manner :  — - 

NOBWAT  Spbuce.  ...  74  Cones  bad    5  spirals  to  the  right,  8  to  the  left. 

On  Tree  Xo,  1 74      "        "8       •*  **  «•       5     •»         " 

5      «        "7       "  "  **       4      *<         *' 

2       *(         **       4       **  **  **       G      <'  ** 

2       «         **      6       "  '*  *'        4      "  ** 

On  Tree  No. « 18      "        "5       **  "  "       8     "        " 

21      **        <*      3       (*  <(  <(       5      »<         <( 

2       ((         ^'4       "  "  **       6      "         *** 

On  Tree  No.  S 5      *«        "      5       *«  "  "       8     "         " 

J9       «  «       8        "  <(  it        5       a  a 

2      «         "7       "  **  *'       4      "         ** 

On  Tret  No.i 23      **        "      8       "  •*  "       5     «         « 

27      «         «      5       *<  *«  ((       g      «         t< 

^  «  **  7  **  '*  ''  4  ^<  *< 

2  *'  *'  4  **  *'  *'  7  "  *' 

2  <t  '*  4  "  "  *'  6  '*  ^* 

2  *<  **  6  *^  *'  '*  4  '*  *( 
On  Tree  No.ti 34  "  "  5  «♦  "  «  8  *'  »♦ 

44  «  **      8  *'  **  **  5  "  ** 

Q  i(  "4  *'  **  **  7  "  '* 

3  ((  **  7  "  **  **  4  *'  " 
2  •<  "4  **  "  **  6  '^  '^ 
2  «  *'      6  '*  *'  **  4  <<  <* 

On  Tree  No.  9 63  "  "ft  "  u  a  g  »  « 

63  («  **      8  "  "  "  5  <<  ** 

2  **  '*      4  "  "  **  7  **  <* 

3  <(  "7  "  **  *'  4  *'  << 

4  II  '^  4  **  **  "  6  "  " 
g  4i  .  it      3  II  u  It  4  u  (i 

On  3V«e  JVo.  7 9      "        '♦      8       *•  "  '*       6     *'         «* 

23      <•         "      5       «  •<  i<        g      a         4t 

PiKUB  PUmUB 10       '*         "       5        "  "  "8      "  *« 

g        »k  <*        8         "  *^  **  5       "  " 

EuBOFBAK  Larch.  .  .  29     •*       ««     s      "         ««         »*     28     **       " 

51  "  "     13  **  "  "  6  "  " 

3  II  "4  "  **  *•  7  "  " 

2  i(  "      7'  «  II  II  4  II  i( 

2  i<  **      3  **  **  **  6  *' 
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Black  8pbuce 80  Cones  had  S  spirals  to  the  right, 


Cones  for  1868 65      *'        "      8 


i<  i<  i< 


J  t<  '^      4       **          **          ** 

2  «  '*      7       "           **           ** 

1  «  *'      4       **  *'           '' 

2  <»  **      6       *''  *'           '' 
Same  tree  in  1870. ...  88  "  «      5       ««     .     a          « 

23  «  4(      g       (I           u           u 

2  «  ti           ^            It                  14                   « 

Amesioam  Larch.  .  .  ao  <<  *<     3 

34  "  "5 

8  "  "4 

1  "  "6 

1  **  "7 


it  U  44 

il  il  14 

l<  44  t( 

<4  »<  t* 

44  <»  41 


to  tlM  Ifft. 

u  l( 

«<  <i 

M  «( 

«4  t( 

4<  «t 

U  t« 

((  «« 

4<  «« 

4(  tt 

«<  M 

4(  »• 

14  •• 

44  U 


1      «        ««      8       **  "  "  4  A 10 "         " 

In  all  of  these  cases  it  was  possible  to  see  other  spirals,  bat  I 
have  mentioned  those  most  apparent  in  each  case.  For  instance, 
in  the  most  common  forms  of  Norway  spruce,  there  were  spirals 
with  three  rows,  eight  and  twenty-one  one  ^ay,  and  five  and 
thirteen  the  other  way.  Other  cones  showed  three  and  seven  one 
way,  and  four  and  eleven  the  other. 

To  cut  this  article  short,  the  fractions  for  most  cones  of  Norway 
spruce  was  ^2,  for  others  it  appears  to  be  ^j,  and  for  others  ^}. 
By  operating  with  the  fraction  ^^  and  other  numbers  of  spirals  on 
the  cones  in  the  same  way  as  we  may  on  the  most  common  forms, 
we  get  this  series  of  fractions,  viz :  i,  ?,  -i*r,  /b,  jj,  etc.  Other 
cones  noticed  in  the  tabic  as  having  four  and  six  spirals,  had  also 
two,  ten,  and  sixteen.  The  fraction  for  these  was  ^J,  and  would 
be  found  in  a  series  J,  |,  -j*^,  j\,  ^g,  |f ,  etc.  The  latter  we  ob- 
serve, when  each  fraction  is  reduced  to  its  lowest  terms,  is  the  same 
as  the  first  or  most  common  fractions  mentioned.  Most  cones  of 
the  European  larch  had  the  phyllotaxis  expressed  by  the  fraction 
^,  others  by  ^^^  one  other  by  ^.  This  latter  cone  had  three,  six 
and  nine  spirals,  and  falls  into  the  following  scries,  viz  :  f ,  g,  ^, 
/41  ih  ^^^'  Most  cones  of  the  American  larch  fall  under  the 
fraction  J,  others  ^V?  others  ^. 

In  these  few  examples  the  same  number  of  parallel  spirals  is 
about  equally  divided  in  the  two  directions,  right  and  left.  They 
also  show  that  other  series  than  the  one  usually  accepted  as 
almost  universal,  are  not  uncommon,  as  they  may  be  found  on  a 
variety  of  coniferous  trees,  though  in  smaller  numbers. 

Plants  with  the  leaves  opposite  generally  have  them  four-ranked 
up  and  down  the  stem,  and  then  the  leaves  are  said  to  decussate. 
If  we  start  with  a  plastic  stem  of  this  nature  we  get  a  fraction  f 
to  express  it;   giving  the  axis  a  slight  twist  we  get  |,  another 
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twist  we  get  -fu^  another  twist  ^,  etc.  Some  of  our  cones,  then, 
fall  into  the  phyllotaxis  of  opposite  leaves  the  same  as  though  the 

•  

stem  were  more  or  less  twisted.  The  single  cone  of  the  European 
larch  which  indicated  the  fraction  ^^  (a  fraction  requiring  a  di- 
vision of  numerator  and  denominator  by  three  to  reduce  it  to  its 
lowest  terms)  falls  under  decussate  whorls  of  three  for  its  sim- 
plest fraction. 

I  leave  any  Airther  consideration  of  this  matter  showing  the  re- 
lations of  the  fi^actions  to  each  other,  etc.,  to  those  who  have  a 
greater  skill  in  mathematics  than  myself.  My  examples  indicate 
that  we  may  look  for  some  curious  series  of  fractions  by.  diligently 
examining  the  phyllotaxis  of  a  great  number  of  plants  of  many 
different  species. 

It  would  be  interesting  to  know  whether  there  are  any  cones 
which  fall  into  scries  beginning  with  decussate  whorls  of  four  or 
more  scales. 


ON   THE    DISTRIBUTION   OF   CALIFORNIAN    MOTHS.* 

BT  A.  S.  PACKARD,  JR. 

The  Phalsenidae  (Geometrids)  of  California  (including  Oregon 
and  Nevada)  seem  to  be  composed  of  four  elements :  (1)  of  spe- 
cies of  genera  exclusively  American  (North  and  South).  Such 
are  Chcerodes^  Sicyaj  Hesperumiaj  Tetrads,  Azelinay  Gorytodes 
and  Metanema ,  Certain  species  of  these,  with  several  of  Tephro- 
sia  (a  genus* largely  found  in  the  New  World)  are  the  most  char- 
acteristic of  the  Pacific  slope  of  the  United  States.        • 

(2)  The  species  next  most  characteristic  belong  to  the  following 
genera:  —  Halia,  Tephrina,  Selidoseina  Bud  Ileterolocha,  Species 
of  these  groups  occur  in  Europe,  but  especially  (all  except  Halia 
which  has  a  species  {IT,  novaria)  living  in  northern  Europe)  in 
southern  Europe,  around  the  Mediterranean  Sea,  western  Asia, 
and  Asia  Minor ;  while  species  of  Heterolocha  occur  in  Abyssinia 
and  South  America  (Quito). 

(3)  The  next  group  comprises  a  few  arctic  or  circumpolar  spe- 
cies of  Coremia,  Cidaria  and  Larentia,  or  of  cosmopolite  genera 

*  Extracted  fVom  a  communication  presented  to  the  Boston  Society  of  Natural  Hi8> 
toxj,  May  7,  ]873. 
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such  as  Ilypsipetes,  Cidara,  Coremia^  Eupithecia^  Scotoma^  Add* 
alia  and  Boarmia. 

(4)  There  are  four  species  common  to  both  the  Faciflc  and  At- 
lantic states,  viz.,  Larentia  cumatilis^  Camptogramma  gemmata^ 
Tephrosia  Canadaria  and  Azelina  Uubneraria, 

In  the  brief  introductory  remarks  to  the  first  part  of  this  Cata- 
logue (these  Proceedings  vol.  xiii,  381)  we  briefly  alluded  to  the 
fact  that  some  Califomian  Lepidoptera  repeat  certain  features  pe- 
culiar to  the  fauna  of  Europe.  I  find  that  there  are  but  two  forms 
strikingly  European  among  the  Phala^nidai,  viz.,  Numeria  CalifoT' 
niaria  Pack,  (wrongly  described  by  me  as  Ellopia  Califomiaria 
xiii,  p.  384)  which  is  very  near  the  European  Numeria  pulveraria^ 
and  quite  different  from  the  Atlantic  states  N.  obfirmaria^  and 
the  genus  Cliesias  which  doe^  not,  so  far  as  yet  known,  occur  in 
the  Atlantic  region.* 

But  if  we  find  a  very  few  species  which  recall  the  Euroi)ean  fauna, 
there  are  on  the  other  hand  many  peculiar  European  genera  which 
do  not  occur  in  the  Pacific  region.  In  other  groups  of  Lepidoptera 
there  are  some  species  that  recall  European  tj-pes ;  such,  especially, 
are  Papilio  Zdicaon  Boisd.,  representing  the  European  P,  Nachacn^ 
and  the  genus  Pamassius,  which  does  not  occur  in  the  Atlantic 
region. 

Going  out  of  the  Phala»nida?,  we  find  a  few  European  types  of 
Bomb^'cidaj  which  occur  in  California  and  are  not  found  in  the 
Atlantic  states,  such  as  the  genera  EpicalUa  and  Cailarctia. 

On  the  other  hand  we  find  in  California  no  such  development  of 
the  genus  Lithosia  as  in  Europe,  no  species  of  Zygivna^  no  Pnychi- 
dw.  (except  Phryganidta^  an  aberrant  form)  ;  no  such  develoi>- 
nient  of  Ilej^icdus^  while  Xyleutes  robin icv^  as  in  the  Atlantic  states, 
represents  the  iiuropean  Cossvs  lignijyerda ;  moreover  the  various 
forms  of  iMsiocampa  and  other  allied  genera  are  far  less  numerous 
if  not  (/>.  Carpinifolia  Boisd.  is,  according  to  Grote,  a  species  of 
Gastropacha)  quite  wanting  in  the  Pacific  region. 

We  miss  again  in  the  Pacific  states  any  species  of  Telea  or 
Troprpu^  forms  linking  the  Atlantic  or  northeastern  American  ento- 
mological fauna  with  that  of  northeastern  Asia  {Telea  being 
represented   by  the   closely  allied  Antlimrea  and    Tropwa  Lvna 

*  I  alHo  referred  to  a  HuppoRed  species  of  Ttumia.  On  fiirUier  examtnntion  I  And  Utat 
this  and  the  Maine  ^ipccies  arc  types  of  a  genus,  different  though  allied  to  Rumia,  and 
accordingly  in  the  present  paper  call  it  Ilt^perumia. 
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being  represented  by  T.  Selene  Leach).    California  lias  evidently 
not  borrowed  her  insect  fauna  from  northern  China  or  Japan.* 

In  the  Neuroptera  we  have  strong  European  features,  the  genus 
Bhaphidiajf  occurring  in  the  Pacific  states,  and  not  in  the  Atlantic, 
while  Boreas  Caiifomicus  is  more  like  the  European  B,  hyemcUia 
than  our  two  Atlantic  species. 

The  crustacean  fauna  of  northeastern  America,  with  Limulus 
as  its  most  remarkable  feature,  repeats  that  of  eastern  Asia; 
but  on  the  other  hand  Dr.  Hagen  states  that  the  European 
genus  ABtacus  occurs  in  California,  while  Cambarus  is  only  found 
east  of  the  Rocky  mountains. 

Mr.  F.  W'  Putnam  informs  me  that  of  one  hundred  and  sev- 
enty-three genera  of  fishes  given  by  Giinther  as  inhabiting  the 
seas  about  Japan,  only  about  thirty-six  are  represented  on  the 
northwestern  coast  of  America,  and  of  these  thirty-six  the  major- 
,  ity  are  also  found  in  the  Atlantic,  while  about  eighty  others  of  the 
Japanese  genera  arc  also  represented  on  the  southeastern  coast  of 
North  America  and  in  the  West  Indian  seof ,  of  which  a  number 
are  found  on  the  western  coast  of  Central  America  as  well.  He 
also  tells  me  that  the  fresh  water  fishes  of  northern  Asia,  when 
compared  with  those  of  other  regions,  more  nearly  resemble  those 
of  the  northeastern  part§  of  North  America,  though  a  number  of 
the  genera  are  also  common  to  both  North  America  and  Europe. 
By  the  same  authority  I  am  informed  that  there  is  a  striking  re- 
semblance between  the  reptijes  and  batrachiaus  of  northeastern 
Asia  and  northeastern  America. 

My  attention  has  been  drawn  to  a  consideration  of  these  fea- 
tures in  the  geographical  distribution  of  animals  by  a  perusal  of 
the  able  and  suggestive  essay  by  Prof.  Gray  on  the  distri])ution  of 
California  plants,  in  his  address  at  the  Dubuque  meeting  (Aug., 
1872)  of  the  American  Association  for  the  Advancement  of  Sci- 


*Dr.  BolsduTal,  who  was  tho  flrHt  to  publish  a  Icpidopterous  fauna  of  California 
ennmeratce  the  foUowing  species  of  Lepidoptera  ae  boin^  cdinnton  to  California  and 
Europe: —  Vane$9a  Ataianta^  V.  cardui,  V.  AntiojMn  Chelonia  caja  and  C.  Dakurica^ 
Arctia  [Phragmatobia]  fitliginoan,  Oonoptern  libatrix,  Phlogophora  metriculosa^  Am- 
phipjfra  pyramideoj  AgrotU  exclamationU,  A.  annexa,  A.  snucia^  A.  fumoBa,  A.  rarida, 
CueuUia  atterU,  C.  lucipnra,  Pla»teni*  aubtusa  Fabr.,  Xoctua  triangulum^  N.  pUdOf 
HadenapiHy  H.protea^  Monogoiia  HormoM,  Piutiia /egiuctw^  P.  quextitmiity  P.  ni. 

Those  are  scarcely  more  distinctive  of  Europe  than  of  America,  some  of  them  being 
oommon  to  the  subarctic  regions  of  the  two  continents,  and  others  may  yet  prove  to  be 
distinct  ftx>m  the  European  Bpecics. 

fRbiiphidia  has  as  yet  only  been  found  in  Europe,  northern  Asia,  and  western  North 
America  (MacLachlan). 
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ence,  and  of  Mr.  Lesqucrcux'  able  papers  in  Hayden's  Geological 
Reports  on  the  Territories,  1872.  The  main  featares  in  the  geo- 
graphical distribution  of  land  animals  are  apparently  the  same  with 
those  of  plants.  Prof.  Gray  shows  that  ^^  almost  every  character- 
istic form  in  the  vegetation  of  the  Atlantic  States  is  wanting  in 
California,  and  the  characteristic  plants  #ind  trees  of  California 
are  wanting  here"  (t.  e.,  in  the  Atlantic  States).  We  may  on  the 
whole  say  of  the  Califomian  Lcpidoptera,  at  least,  as  Dr.  Gray  re- 
marks of  the  plants,  that  they  are  ^^  as  different  fh>m  [those]  of 
the  eastern  Asiatic  region  (Japan,  China  and  Mandchuria)  as  they 
are  from  those  of  Atlantic  North  America.  Their  near  relatives, 
when  they  have  any  in  other  lands,  are  mostly  southward,  on  the 
Mexican  plateau.  .  .  .  The  same  may  be  said  of  the  [insects]  of 
the  intervening  great  plains,  except  that  northward  and  in  the 
subsaline  [insects*]  there  are  some  close  alliances  with  the  [in- 
sects] of  the  steppes  of  Siberia.  And  along  the  crests  of  high 
mountain  ranges  the  arctic-alpine  [insect-fauna]  has  sent  south- 
ward more  or  less  numerous  representatives  through  the  whole 
length  of  the  country"  (p.  10).  He  then  refers  to  the  ^'  astonish- 
ing similarity"  of  the  flora  of  the  Atlantic  United  States  with  that 
of  northeastern  Asia.  Our  actual  knowledge  of  the  insect  spe- 
cies of  northeastern  Asia  is  most  vague  compared  with  the  exact 
knowledge  of  the  botanist,  and  the  comparison  we  have  drawn 
relates  only  to  generic  types. 

It  is  evident  that  the  notion  of  continental  bridges  in  quater- 
nary tiroes,  connecting  for«exarople  Asia  and  California,  is  quite 
unnecessary,  since  there  are,  so  far  as  is  yet  known,  no  forms 
characteristic  of  Asia  in  the  Californian  fauna,  and  the  grand  diflH- 
culty  is  to  account  for  the  presence  of  a  certain  resemblance  to 

*  Dr.  Lcconte  has  noticed  the  similarity  of  our  8aline-pl<iin8  beetles,  containing  to 
many  species  of  Tenebrionidx,  to  the  fauna  of  the  deserts  and  steppe!)  of  Ae^ia.  (Proc. 
Amer.  Assoc.  Adv.  Sci.,  1851.  Albany  meeting,  2.V2.)  He  also  states  that  "the  only 
manner  in  which  the  insect  fauna  of  (California  approaches  that  of  Europe,  is  in  Uie 
great  abundance  of  apterous  Tencbrionida*.  But  in  this  respect  it  does  not  differ  from 
a  large  part  of  South  America;  and  by  the  very  form  of  these  Tenebrionidte,  whieli 
bear  no  re-emblance  at  all  to  those  of  Europe,  the  greater  relaUon  of  the  Caiifomlan 
fauua  to  that  of  the  rest  of  America  is  clearly  proved.^'  Andrew  Murray  (on  the  Geo- 
graphical  Relations  of  the  chief  Coleopterous  Faunse,  p.  36,  1871)  also  refers  to  this 
fact;  the  genus  Elodes  in  California  replacing  the  genus  Blapa.  He  adds:  **  other 
Heteromerous  forms,  reminding  us  of  Me<literranean  and  Asiatic  species,  occur  m 
California,  and  the  whole  of  the  northwest  of  America  has  a  greater  prepoDdenuiea 
of  the  microtypal  stiri)^  than  perhaps  occurs  east  of  the  Rocky  Mountains."  I  shoulil 
add  that  Mr.  Murray  in  explaining  the  term  microtypal,  states  that  **the  founa  and 
flora  of  our  own  laud  [(ireat  Britain]  may  be  taken  as  its  type  and  standard." 
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the  European  fauna  in  that  of  California.  Here  I  think  Dr.  Gray 
has  been  the  first  to  indicate  a  solution  of  the  problem.  Our 
knowledge  of  American  fossil  tertiary  insects  is  at  present  almost 
fii7/  we  must,  then,  in  the  absence  of  any  evidence  to  the  con- 
trary, follow  the  conclusions  of  Gray  with  the  later  confirmation 
of  Heer  and  Lesquereux. 

The  ancestors  of  the  Califomian  Purnassius^  Rhaj^hidia  and 
other  European  forms,  may  have  inhabited  the  Arctic  tertiary*  con* 
tinent,  of  which  Greenland  and  Spitzbergen  are  the  remains,  and 
their  descendants  forced  southward  have  probably  lost  their  foot- 
hold in  the  Atlantic  region  and  survived  in  California  and  Euro))e, 
like  the  Sequoia  in  California.  Something  more  than  similarity  of 
climate  is  needed  to  account  for  the  similarity  of  generic  forms ; 
hence  community  of  origin,  with  high  antiquity  and  a  southward 
migration  of  forms  not  of  tropical  origin,  are  the  factors  needed 
to  work  out  the  problcn).  That  something  of  this  sort  has  taken 
place  in  marine  animals  we  know  to  be  the  fact.  Certain  forms 
now  supposed  to  be  extinct  on  the  coast  of  New  England  and 
Scandinavia,  such  as  Yoldia  arctica  Gray  {Nuada  Portlandica 
Hitchcock),  are  still  living  in  the  seas  of  Greenland  and  Spitz- 
bergen. The  quaternary  fauna  of  Maine  indicates  a  much  more 
purely  arctic  assemblage  than  is  at  present  to  be  found.  This  is 
also  the  case  with  the  Scandinavian  quaternary  fauna,  according 
to  the  researches  of  Prof.  M.  Sars.  As  we  have  before  sliown,  the 
circumpolar  marine  fauna  runs  down  along  the  coast  of  north- 
eastern America  and  of  Europe,  and  the  forms  common  to  the 
two  shores  have  not  come  one  from  the  other.  Europe  has  not 
perhaps  borrowed  in  quaternary  times  ft'om  America,  but  both 
have  been  peopled  from  a  purely  circumpolar  fauna.  If  there  has 
been  any  borrowing  it  has  been  on  the  part  of  Europe,  since  the 
fossil  musk  ox  of  France  and  central  Europe  is  said  to  be  identical 
with  the  musk  ox  of  arctic  America.  So  also  on  the  coast  of 
northeastern  Asia  and  Alaska  arc  circumpolar  forms,  which  have 
evidently  followed  the  flow  of  the  arctic  currents  down  each  coast. 
The  forms  which  are  identical  or  representative  on  these  two  coasts 
are  forms  derived  from  the  circumpolar  fauna ;  so  the  forms  which 
are  so  strikingly  similar  in  northern  Japan  to  those  on  the  coast 
of  New  England  are,  if  we  mistake  not,  also  derived  from  the 
northward.  I  believe  it  to  be  a  matter  of  fact  that  the  Atlantic 
States  species  of  insects  which  are  common  to  the  two  countries, 
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arc,  if  not  of  circumpolar,  at  least  of  subarctic  or  borea]  origin. 
From  these  facts  we  are  led  to  accept  the  conclusions  of  Le»- 
qucreux  and  Gray  that  co-specific  or  congeneric  forms  occurring 
in  California  and  Europe  and  Asia,  are  the  remnants  of  a  south- 
ward migration  fVom  polar  teiliary  lands  during  tertiary  and  even 
perhaps  cretaceous  times ;  and  in  proportion  to  the  high  antiquity 
of  the  migrations  there  have  been  changes  and  extinctions  causing 
the  present  anomalies  in  the  distribution  of  organized  beings 
which  are  now  so  didlcult  to  account  for  on  any  other  h3'pothesi8. 

For  this  reason  it  is  not  improbable  that  those  species  of  insects 
which  are  more  or  less  cosmopolite  (and  independently  so  of  human 
agency)  are  the  most  ancient,  just  as  some  forms  taxonomically 
the  most  remote  are  remnants  of  earlier  geological  perioils.  For 
example,  the  curious  anomalies  in  the  geographical  distribution  of 
LimuhtSy  the  genus  only  occurring  on  the  eastern  coasts  of  Asia 
and  North  America,  accord  with  its  isolatipn  from  othercrustacea. 
Greological  extinction  has  gone  hand  in  hand  with  geographical 
isolation.  It  was  a  common  form  in  Europe  in  the  Jurassic  {leriod, 
and  in  the  next  lower  (permian)  period  but  one  (the  triassic  inter- 
vening) we  find  other  Mcrostomata  and  a  few  Trilobites. 

We  make  these  speculations  hoping  that  much  light  will  be 

thrown  upon  the  subject  by  studies  on  the  rich  tertiary  insect 

beds  of  tlie  west,  and  of  the  fossil  insects  in  the  arctic  tertiarj- 

and  cretaceous  formations.     Until  then  we  must  regard  all  foun- 

*  dations  for  these  hypotheses  as  laid  b}'  the  fossil  botanist. 


ON   TFIE   STATUS  OF  ARISTOTLE  IN   SYSTEMATIC 

ZOOLOGY. 

BY   THEODORE   GILL,  M.D.,  PH.  D. 

Such  extravagant  claims  have  been  urged  in  favor  of  the  recogni- 
tion of  Aristotle  as  an  exponent  of  classificatorj'  science,  and  as  a 
model  meet  to  be  followed  by  the  naturalists  of  the  rising  genera- 
tion, that  it  ma}' be  timely  to  inquire  into  the  merits  of  such  claims, 
and  whether  they  are  really  justified  by  his  works.  In  doing  so  we 
must,  of  course,  in  justice  to  the  ancient  author,  exclude  from  con- 
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sideratioD  tlie  results  of  accumulation  of  data  by  various  workers, 
which  have  culminated  in  the  recognition  of  the  valuation  and  sub- 
ordination of  groups  now  prevalent,  and  limit  ourselves  to  the  in- 
quury  whether  there  was  aught,  either  in  the  spirit  or  the  method 
of  inquiry  exhibited  in  Aristotle's  works,  or  in  any  of  his  conclu- 
sions, far  in  advance  of  his  own  age  and  transcending  (as  has  been 
urged)  even  the  fruits  of  the  researches  of  Linne  and  later  writers. 
And  inasmuch  as  the  mammal^  are  the  best  known,  and  most 
familiar  to  the  naturalist  as  well  as  layman,  the  treatment  of  the 
members  of  that  class  may  be  examined,  and  it  may  be  regarded 
as  tolerably  certain  that  if  ill  fortune  has  resulted  in  their  case,  it 
has,  to  even  a  greater  degree,  in  others :  and,  as  a  matter  of  fact, 
such  has  resulted  in  other  cases,  but  the  reader  will  have  to  take 
for  granted  that  the  writer  has  satisfied  himself  of  the  fact.  If  the 
statement  should  be  gainsaid,  he  is  prepared  to  prove  the  truth  of 
the  assertion ;  meanwhile,  proof  is  only  offered  affecting  the  clas- 
sification of  the  mammals.  The  references  to  the  book,  chapter, 
and  paragraph  where  are  found  the  assertions  commented  upon, 
will  enable  verification  (or  correction)  to  be  readily  made.  The 
principal  claims  in  behalf  of  Aristotle  affecting  the  mammals  arc 
the  following : — 

1st.  The  complete  and  scientific  recognition  of  the  class  as  now 
limited. 

•  2d.  The  recognition  of  relations  based  on  scientific  induction 
and  knowledge  of  homologies. 

3d.  The  recognition  of  natural  groups  (families,  orders,  etc.)  as 
now  understood. 

4th.  The  appreciation  of  the  principles  of  classification ;  or,  in 
other  words,  the  subordination  of  values  of  such  groups. 

These  may  be  examined  in  the  order  enumerated. 

1.  Recognition  of  the  class.  It  has  been  urged  that  the  fhll 
recognition  of  the  class  of  mammals  was  attained  by  Aristotle ; 
that,  in  fact,  ^^The  Zootoka  of  Aristotle  included  the  same  out- 
wardly diverse  but  organically  similar  beings  which  constitute  the 
Mammalia  of  modern  naturalists."* 

It  is  quite  true  that  all  the  mammals  were  recognized  as  Zo- 
otoka (or  viviparous),  but  so  were  other  animals,  and  the  adjective 
was  not  restricte<l  to  the  mammals.  In  reference  to  reproduction, 
Aristotle  has  simply  remarked,  as  matters  of  ordinary  observation, 

•Owen  (R.)    On  the  classification.    .    .    of  the  mammalia.  ..  1809,  p.  1. 
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that  animals  arc  viviparous,  oviparous  and  vcrmiparous.  Sach 
a  distribution  would  naturallv  occur  to  one  who  had  observed  a 
number  of  facts,  but  very  little  scientific  knowledge  would  suffice 
to  correct  the  erroneous  first  impression. 

Further,  among  the  viviparous  animals  are  included  man,  the 
horse,  the  seal,*  and  others  with  hair ;  and  among  marine  animals 
the  cetaceans,  but  so  are  also  the  Selachians  (I,  iv,  1)  and,  in 
another  chapter  (I,  vi,  2),  the  viper  is  added.  He  makes,  it  is  true, 
a  distinction  between  such  as  are  internally  viviparous  and  ovipa- 
rous (I,  iv,  2)  for  he  had  not  conceived  of  the  possibility  of  the 
truth  embodied  in  the  aphorism  ^^oinne  vivum  ex  ovo"  but  there  is 
no  evidence  that  he  had  any  conception  of  the  significance  of  the 
character  observed,  or  that  if  called  upon  to  subordinate  the 
groups  of  animals,  he  would  have  classed  them  otherwise  than 
ordinary  obseri'ers  of  the  same  facts  would  have  done  and,  in 
numerous  cases  and  with  knowledge  of  the  same  facts,  did  after- 
wards: it  is<at  least,  an  assumption  which  is  even  negatived  by 
other  observations  of  Aristotle,  and  rendered  improbable  by  our 
knowledge  of  the  operations  of  the  mind  exhibited  by  others  in 
the  classification  of  facts. 

If,  on  the  one  hand,  Aristotle  appears  to  recognize,  in  the  state- 
ment that  the  Selache  are  viviparous  fishes  (VI,  x,  1),  that  the 
Cetaceans  are  not  fishes,  hut  a  peculiar  group  (I,  vi,  1)  like  birds 
and  fishes ;  on  the  other  hand,  by  direct  association  of  them  with 
Selachians  as  viviparous  aquatic  animals  (VI,  xi,  4)  and  their 
contradistinction  from  viviparous  animals  with  feet  and  from  man, 
as  well  as  from  the  oviparous  fishes,  he  removes  them  to  a  still 
greater  extent  from  the  ordinary*  mammals  t  and  raises  a  doubt  what 
really  were  his  ideas  as  to  their  relations. 

2.  Recognition  of  homologies. — Although  recognizing  homolo- 
gies in  a  vague  (nanncr  (I,  i,  3,  4),  as  any  one  capable  of  thinking 
and  expressing  his  thoughts  must  do  to  a  greater  or  less  extent, 
his  appreciation  rarely  advanced  much  if  at  all  beyond  the  popular 
views,  and  he  frequently  confounded  the  relations  of  true  homol- 
ogy and  analogy,  putting,  e.  g.,  in  the  same  category,  the  relation 
of  the  nails  and  hoofs  of  ordinary  quadrupeds  and  the  nails  of  the 


*  The  (teal.  In  another  place  (where  it  is  also  said  to  have  cartilaginous  bones^  (VI.  xl, 
3).  was  associated  with  the  cetaceans,  as  were  also  the  sawfish  (PrlHtis)  and  Mt  (Ce> 
atoptera?)  (VI.  xi,  1.) 

t  Oviparous  vertebrates  are  interposed  between  the  two  categories. 
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human  hand,  and  crabs'  claws  (I,  i>  4).  Deceived  by  the  inclusion 
of  the  proximal  joints  of  the  members  within  the  common  abdomi- 
nal integument  and  the  elevation  of  the  heel  and  carpus,  in  most 
mammals,  he  adopted  the  current  view  that  all  animals,  except  the 
elephant,  differed  from  man  in  the  contrary  flexures  of  the  limbs, 
having  the  Joints  of  the  fore  limbs  (really  the  carpus)  directed 
forwards  and  those  of  the  hind  limbs  (tarsus)  directed  backwards 
(II,  1,  4).  His  observations  of  monkeys,  which  would  have  ena- 
bled him  to  add  other  exceptions  to  the  elephants,  were  ^ven 
forgotten  for  the  time  being  in  these  '^  generalizations."  * 

A  still  more  evident  failure  to  appreciate  correlation  of  structure 
is  exhibited  in  the  statement  that  the  lion  has  no  vcrtebnc,  but 
only  one  bone  in  the  neck  (II,  i,  1),  and  yet  no  one — certainly  no 
one  habituated  to  comparison  of  things  —  could  look  upon  that 
animal  without  perceiving  the  likeness  to  the  cat,t  and  it  might 
also  be  supposed  that  the  very  movements  of  the  beast,  or  natural 
deductions  concerning  them  if  it  had  not  been  seen  alive,  based  on 
the  knowledge  of  the  necessities  of  animal  life  and  animal  me- 
chanics, might  have  prevented  the  reception  of  such  strange  ideas. 

8.  Appreciation  of  groups. —  Among  the  multifarious  objects 
of  which  the  sense  of  sight  takes  cognizance,  there  are  many  so 
much  alike  that  they  are  at  first  naturally  confounded ;  and  intel- 
lectual acumen  is  exhibited,  not  in  synthesis  or  the  appreciation 
of  the  resemblances,  but  in  anal^'sis  or  perception  of  the  differ- 
ences :  especially  is  this  the  case,  when  the  like  forms  are 
contrasted  with  others ;  the  differences  arc  then  still  more  lost 
sight  of  and  overshadowed  by  the  closer  common  bond  coming 
into  bolder  relief  in  contrast  with  the  unlike.  For  example,  it 
requires  no  penetrating  acumen  to  recognize  man,  the  monkey's, 
the  bats,  the  typical  ruminants  and  the  typical  cetaceans  as  dis- 
tinct forms  existent  in  nature.  But  such  are  fair  examples  of  the 
groups  for  the  appreciation  of  which  Aristotle  has  been  so  highly 
lauded, — groups  which  from  their  very  nature  in  their  integrity  first 
appeal  to  tne  senses,  and  which  only  minute  analysis  enables  the 
observer  jBubsequently  to  differentiate  into  ultimate  constituents. 

4.   Subordination  of  groups.  —  If,  too,  modifications  of  the 

*ln  another  place,  he  recognized  the  homologoae  relations  of  the  members  in  man 
and  the  monkeys,  remarlcing  that  both  the  arms  and  legs  are  flexed  as  in  man,  and 
oonred  towards  each  other.    ( II,  v,  3.) 

t  Tef  Arit^toUe  does  not  seem  to  have  recognized  this  relation,  as  he  remarks  that  the 
lion's  internal  parts,  when  exposed,  resemble  those  of  a  dog. 
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members  are  to  be  considered,  it  would  be  rather  a  person  of  p^ 
culiar  idiosyncrasy  whose  attention  would  not  be  first  arrested  by 
the  characters  exhibited  by  man  (biped),  quadrupeds,  and  whales 
(fish-like  and  without  hind  limbs). 

Equally  probable  would  it  be  that,  when  examining  the  feet  of 
quadrupeds,  his  attention  would  be  first  arrested  by  the  diflerences 
seen  in  the  hoofed  and  unguiculate  mammals ;  and  if,  fhrther,  the 
former  were  studied,  the  "cloven  hoof  of  the  ruminant,  the  solid  one 
of  the  horse,  and  the  divided  one  of  the  elephant  would  be  equally 
likely  to  first  attract  attention.  And  yet  these  obvious  points  of 
structure  are  almost  the  only  ones  noticed  by  Aristotle.  He  in^e 
no  attempt  to  coordinate  them,  to  subordinate  the  groups  so  dis- 
tinguished, or  to  assess  a  taxonomic  valuation  on  characters  or 
groups ;  in  brief,  there  is  no  evidence  of  definite  ideas  of  classifica- 
tion having  occurred  to  him.  It  may,  indeed,  be  well  believed  that 
some  indistinct  perception  of  system  must  have  flashed  upon  the 
mind  of  such  a  man,  but  the  impression  was  too  undecided  and  in- 
tangible to  be  seized  and  embodied  in  a  nystem. 

Those  groups  which  Aristotle  recognized  are  the  crude  mate- 
rials with  which  the  naturalist  has  to  deal.  He  was  unacquainted 
even  with  the  characters  which  Airnish  the  criteria  for  classiiying 
them,  and  to  assign  to  him  any  definite  views  respecting  their  re- 
lationship is  an  anachronism  and  may  involve  a  wrong  to  himself. 

In  fine,  there  is,  so  far  as  I  can  perceive,  not  the  slightest  evi- 
dence of  any  recognition  of  what  is  now  understood  by  classifica- 
tion in  any  of  the  extant  treatises  of  Aristotle  on  animals,  and 
the  systems  framed  to  embody  his  generalizations  have  been  con- 
structed from  isolated  sentences  wrested  from  their  context  and 
simply  reflect  the  framer's  notions  or  his  ideas  as  to  what  Aristotle 
might  have  supposed. 

And,  as  a  heart}'  admirer  of  the  great  philosopher  (more  excel- 
lent in  intellectual  than  in  ph^^sical  science),  I  may  cl%im  a  right 
to  protest  against  systems  (like  that,  e,  g,^  published  by  Macleay) 
which  have  been  fathered  upon  him ;  I  may  assume  that  had  his 
attention  ever  been  challenged,  he  might  have  better  appreciated 
the  relations  existing  between  the  groups  which  he,  in  common 
with  daily  observers,  perceived. 

Careftil  and  repeated  perusal  of  Aristotle's  biological  treatises 
have,  in  fact,  failed  to  convey  to  the  writer  any  impression  save 
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that  he  was  a  tolerably  good  observer  and  compiler,  and  surpassed 
ordinary  men,  perhaps,  in  ability  to  embody  in  words  the  results 
of  his  observations  of  various  disconnected  facts.  There  is,  how- 
ever, no  coordination  of  the  facts  observed,  no  valuation,  and  no 
subordination  which  would  entitle  hi^  observations  to  be  considered 
as  a  body  of  scientific  facts  or  doctrine.  The  materials  for  science 
exist  indeed,  but  in  a  very  crude  and  imperfect  condition.  Com- 
mendation of  his  work  as  a  model  of  scientific  treatment  betrays 
a  phase  of  mind  and  appreciation  which  is  not  readily  comprehen- 
sible, and  has  only  found  expression  in  vague  eulogy  without  prof- 
fer of  the  proof  or  basis  for  the  encomiums.  It  need  only  be 
added  that  in  this  opinion  I  essentially  agree  with  some  of  the  best 
qaalifled  students  of  the  works  of  the  great  Stagyrite.  Of  these,  I 
need  only  mention  especially  the  several  treatises  of  Dr.  Whew- 
ell,*  the  ^eat  master  of  Trinity  college;  Prof.  Carl  Sundevallt 
who  has  published  a  commentary  on  several  of  the  classes  treated 
of  by  Aristotle  ;  and  Mr.  George  Henry  LewesJ,  who  has  devoted  a 
special  work  to  an  examination  .of  Aristotle's  various  treatises.  The 
verdicts  of  these  gentlemen  are  pertinent  and  amply  justified,  I 
think,  by  the  facts.  The  9ame  can  scarcely  be  said  of  the  cen- 
sorious criticism  of  the  Grammarian  of  the  Deipnosophi8tflB,§  or 
of  the  illustrious  advocate  of  the  inductive  method||,  but  even  their 
judgments,  or  at  least  that  of  the  last,  arc  the  natural  result  of  an- 
tagonism to  the  opposite  extreme. 

At  a  future  time,  I  may  perhaps  publish  an  analysis  of  the  four 
capital  propositions  ascribed  by  Cuvier  to  Aristotle. 

*Whewell  (WiUiam).     History  of  the  inductive  Sciences,  fVoni  tlie  earlie&t  to  the 
in«8ent  time [Various  editions,  book  xvi,  chap.  6.] 

[On  the  Philosophy  of  discovery,  chapters  liistorical  and  critical  .... 

London:  John  W.  Parker  and  Son 1860.    (pp.  23-78.)] 

tSandevall  (Carl  Juhan)  Ett  f5rs(5k  att  destftmma  de  af  Aristotelcs  omtalade  DJurar- 
tema.  .  .  .  FOrsta  afdelningen:  luftandande  djur,  eller  Klassema:  DMggdJur,  Foglar, 
Beptilier  och  Inseckter  med  Arachnider  ....  Stockholm  ....  1802  ....  [4to,  148 
pp.]  <  Kongliga  svenska  Vetenskaps-Akademiens  Handlingar.   Ny  Hiljd.  iv,  1864. 

Die  Thierarten  des  Aristoteles  von  den  Klanpen  der  Saugetliiere,  Vtfgel, 

Beptilien  nnd  Insekten  '^^  •  .  Ubersetzung  aus  dcm  Schwcdischen.— Stockholm,  1863, 
bei  Samson  Wallin.  [8vo,'242  pp.]    A  translation,  edited  by  the  author,  of  the  preceding. 

X  Lewes  (George  Henry).    Aristotle :  a  chapter  fVom  the  history  of  science,  including 

analysesof  Aristotle's  scientific  writings London :  Smith,  Elder  and  Co.,  .... 

18A4.]    i^vo,  X,  [1]  404  pp.]  (see,  especially,  pp.  269-279.) 

f  Atheniens.    Deipnosophistae,  Book  viii,  c.  47 -M. 

II  Bacon  (Francis  Lord),    Novum  Organon,  [various  edition!,  Pan  I,  Aph.  Ixiii,]  etc. 


SENSITIVE  STAMENS  IN   PORTULACA. 

BT   PROFESSOR  C.  E.  BE8SET. 

Two  years  ago  my  attention  was  first  called  to  the  sensitireness 
of  the  stamens  of  Portulaca  grandiflora^  by  observing  a  peculiar 
motion  in  them,  while  a  small  wild  bee  was  engaged  in  gathering 
honey,  and  perhaps  pollen,  from  the  fiowers.  Upon  trial  I  found 
that  I  could,  by  touching  the  stamens,  make  them  move  through 
quite  considerable  arcs  of  circles.  I  pursued  the  investigation 
somewhat  farther  at  the  time,  but  on  account  of  a  pressure  of 
work  was  compelled  to  drop  it.  Last  year  (  again  made  some 
examinations  which  confirmed  my  previous  observations,  but  de- 
clined calling  special  attention  to  the  facts  until  I  had  had  oppor- 
tunity for  examining  Claytonia  as  well.  This  last  I  have  been 
enabled  to  do  this  spring,  and  having  now  again  verified  my 
observations  on  the  Portulacas  can  give  the  results. 

In  both  the  common  species  of  Portulaca  i.e.,  grandiflara  and 
deraceay  if  the  stamens  are  brushed  lightly  in  any  direction,  they 
will  immediately  with  a  ^rong  impulse  bend  over  toward  the 
point  from  which  the}'  were  brushed  ;  for  example,  if  a  pin  be 
made  to  pass  ttirough  the  stamens  from  left  to  right,  they  will 
bend  from  right  to  left ;  if  the  direction  of  the  pin  be  now  re- 
versed so  as  to  pass  from  right  to  left  the  stamens  will  spring 
back  from  left  to  right,  and  this  reversal  of  motion  may  be  con- 
tinued for  some  time,  of  course  with  diminished  energy.  The 
motion  seems  to  be  induced  by  a  pushing  or  bending  of  the  stamen, 
as  simply  touching  it  appears  not  to  affect  it  at  all,  and  the  direc- 
tion of  this  motion  seems  to  be  determined  by,  and  always  cofi' 
trary  to,  the  pushing  and  bending.  The  object  of  this  is,  I  think, 
evident.  When  a  small  insect  visits  the  flower*  and  struggles 
through  the  thicket  of  stamens,  as  it  bends  them  away  from  itself, 
the}'  will  react  and  bend  closely  against  the  sides  of  the  insect's 
body,  covering  it  with  pollen,  which  will  be  thus  carried  from 
flower  to  flower.  Thus  far  I  have  not  noticed  any  special  arrange- 
ments for  providing  that  the  pollen  of  any  flower  shall  not  fertilize 
its  own  ovules ;  nor  have  I  found  any  contrivances  for  certainly 
making  the  pollen  deposited  on  the  body  of  an  insect  come  in  con- 
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tact  with  the  stigmas  of  the  next  flower  visited.  The  stigmas  are 
however  raised  considerably  above  the  tops  of  the  stamens,  which 
may  suflSciently  guard  against  self-fertilization,  and  as  they  di- 
verge quite  widely  it  is  possible  that  they  are  touched  by  insects 
before  the  stamens  are. 

Hoping  to  get  more  light  on  this  point  I  examined  with  much 
care  a  large  numbei;  of  flowers  of  Claytonia  Virginica  with  the 
following  results : 

The  stamens  of  Claytonia  (this  species,  at  any  rate)  are  not 
sensitive, — or  at  least  not  appreciably  so.  They  however  have  a 
motion  which  appears  to  accomplish  the  same  probable  result, 
namely,  the  securing  of  cross-fertilization.  When  the  flower  first 
opens,  its  five  stamens  rise  parallel  with  the  three  cleft  style,  and 
at  this  time  the  anthers  may  or  may  not  be  shedding  their  pollen, 
bat  the  stigmas  are  closed,  the  three  stigmatic  surfaces  being 
closely  applied  to  each  other  so  that  the  style  appears  as  if  entire 
and  single.  After  an  undetermined  time  the  lobes  of  the  style 
begin  to  diverge,  and  the  stamens  then,  or  a  little  before,  recede, 
so  that  when  the  stigmas  are  fully  exposed  the  anthers  are  turned 
back  as  far  as  the  opposite  petals  will  allow  them  to  be.  In  the 
majority  of  cases  the  stamens  seem  to  bear  with  considerable 
force  upon  the  petals,  the  anthers  touching  nearly  the  middle 
point  of  the  petals,  while  the  filaments  are  arched  as  in  Kalmia 
glauca. 

From  my  observations  I  am  led  to  think  that  after  fertilization 
has  taken  place  the  stamens  regain  to  a  greater  or  less  extent 
their  first  position — though  of  this  I  cannot  speak  with  certainty. 
The  arrangement  here  seems  to  be  beyond  a  doubt  for  preventing 
self-fertilization,  and  I  have  no  doubt  that  had  time  permitted, 
some  contrivance  for  securing  the  interchange  of  pollen  would 
have  been  found.  This  must  however  be  left  for  the  next  spring's 
examinations. 
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STRI^  ON  MOUNT  MONADNOCK. 

BT  O.   A,   WUEELOCK. 

Having  in  the  last  three  years  spent  many^days  in  studying  the 
strise  on  Mt.  Monadnock,  the  writer  is  unwilling  that  the  results  of 
his  observations  should  be  lost  for  want  of  record,  especially  as 
they  seem  to  have  an  important  bearing  upon  unsettled  questions 
of  surface  geology.  This  mountain  is  peculiarly  favorable  to  such 
study.  Its  long  spurs  radiating  from  a  central  elevation,  although 
less  regular  than  the  points  of  a  star,  yet  present  to  four  points  of 
the  compass  long  ranges  of  bare  rock,  which  have  recorded  the 
markings  of  the  ice  period  with  all  their  variations  of  direction, 
and  furnish  a  lesson  not  to  be  found,  perhaps,  in  any  other  locality. 

To  understand  fully  the  meaning  of  the  evidence  herein  detailed, 
it  is  necessary  to  have  a  clear  idea  of  the  relative  bearing  and 
position  of  these  radiating  ridges  or  spurs. 

For  the  sake  of  clearness  of  description  we  will  suppose  the 
principal  ridge,  which  runs  north  25''  east,  to  be  straight,  and  to 
be  four  miles  long.  This  ridge  was  an  uplift,  sloping  toward  the 
west,  and  presenting  its  broken  and  precipitous  face  toward  the 
east.  It  is  like  a  dam  set  obliquely  across  the  current  of  the 
northern  drift,  and  its  serrated  edge  rises  f^om  fifteen  hundred  to 
two  thousand  feet  above  the  surrounding  country,  growing  higher 
from  each  end  toward  its  central  parts.  If  we  suppose  a  section 
of  this  range  near  the  centre  to  be  pushed  some  fifty  rods  farther 
west,  and  elevated  to  the  height  of  three  thousand  two  hundred 
and  eighty  feet,  we  shall  have  the  summit  of  Monadnock.  A 
short  spur  projects  west  of  the  summit  about  a  mile,  and  divides 
into  two  branches ;  these  we  will  call  the  west  and  northwest 
spurs.  The  two  ends  of  the  dam  wc  will  call  the  north  and  south 
spurs ;  these  with  the  western  spur  and  its  northwest  fork  com- 
plete the  outline  of  the  mountain,  making  four  radii. 

Numerous  observations  of  the  direction  of  drift  striae  made  in 
the  adjoining  towns  show  very  general  uniformity.  They  have  a 
range  of  not  more  than  15°,  varjing  15°  west  of  north  to  north 
and  south.  On  the  summit  of  Monadnock  the  direction  varies 
within  the  same  limits.  Only  one  set  of  striae  were  noted  there 
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as  5^  east  of  north.  So  too,  following  along  the  northeast  spur, 
there  is  no  change  in  the  striae  so  long  as  the  altitude  remains 
the  same.  The  crest  is  all  naked  rock  for  two  miles  and  a  half, 
or  three  miles,  and  fV^equent  observations  can  be  made.  Just 
as  fast  as  the  ridge  falls  off  in  height  the  striae  gain  a  more  west- 
erly direction,  becoming  15®,  20®,  25®  west  of  north;  where  the 
rocky  ridge  terminates  and  is  succeeded  by  open  pastures,  30®, 
and  in  many  places  40®  west,  were  noted  as  common.  Appear- 
ances indicated  a  local  deflection  of  a  current  around  the  northern 
end  of  this  long  dam. 

Although  a  special  expedition  was  made  to  what  I  have  called 
the  northwest  spur,  the  lower  portion  of  it  was  so  much  covered 
with  drift  that  few  exposed  places  could  be  found ;  some  five  or 
six  however,  and  all  that  were  noted,  showed  strise  north  25®  east. 
All  the  higher  portions  of  the  ridge  were  striated  like  the  summit 
and  the  ridge  before  described. 

Another  day's  expedition  was  made  to  the  west  spur.  Standing 
on  the  crest  of  this  lofty  ridge  and  looking  toward  the  south,  the 
view  is  unobstructed  to  the  horizon.  The  striae  all  along  this 
ridge  are  innumerable  and  all  north  and  south.  There  is  no  op- 
posing ridge  near,  to  lead  one  to  expect  south  of  this  a  change  in 
the  strise.  On  the  contrary  there  is  every  facility  for  the  drift  cur- 
rent after  passing  this  ridge  to  continue  on  in  a  straight  course. 
The  southern  spur  is  a  mile  or  more  off  on  our  left  and  presents  a 
high  opposing  barrier  toward  the  southeast  but  none  toward  the 
south.  Why  should  the  drift  current  after  passing  this  ridge, 
suddenly  turn  toward  the  east  and  climb  the  steep  and  lofty  bar- 
rier of  the  south  spur?  Nevertheless  there  are  indications  of  just 
such  a  change  as  this. 

If  we  place  one  foot  of  a  pair  of  imaginary  compasses  on  the 
summit  of  Mt.  Monadnock,  and  with  the  other  strike  a  curve  from 
the  west  spur  to  the  south  spur,  we  shall  hardly  have  made  a  more 
complete  change  of  direction  from  one  spur  to  the  other,  than  is 
indicated  by  the  striae  in  the  short  space  of  a  mile  and  a  half.  It 
is  difficult  to  pass  over  all  parts  of  the  valley  between  these  two 
spurs,  the  upper  portion  of  it  being  extremely  craggy  or  uneven. 
It  is  better  to  go  down  to  the  open  pastures  at  the  base  of  the 
mountain.  Beginning  at  the  foot  of  the  western  spur  and  skirting 
the  base  of  the  mountain  toward  the  east,  the  first  thing  to  excite 
attention  is  the  immense  number  of  bowlders.    They  exceed  in 


468  STRIDE   OM    MOUNT   MONADNOCK. 

multitude  any  other  deposit  about  the  mountain,  but  form  no  part 
of  its  talus,  which  does  not  fall  on  this  side.  They  seem  to  be  in 
some  way  connected  with  the  change  of  the  drift  current,  which 
began  at  this  place,  and  with  the  position  of  the  ridge  under  the 
lee  of  which  they  lie.  Passing  through  these  bowlders  which  con* 
tinue  for  half  a  mile  or  more,  we  come  to  the  first  bare  ledges ; 
these  are  marked  with  striae,  N.  20"^  W.  These  are  soon  succeeded 
by  others  thirty,  forty  and  fifty  degrees  west  of  north.  They  may 
not  occur  all  in  regular  order ;  on  some  ledges  there  are  two  or 
three  sets  of  striae  of  different  angles.  Proceeding  a  mile  and  a 
half  we  arrive  at  the  easterly  slope  of  the  south  spur  near  the 
Mountain  House.  The  road  to  this  house  was  built  north  and 
south  on  sloping  ground,  and  for  half  a  mile  the  fresh  surface  of 
the  rock  was  in  many  places  exposed  to  view,  it  is  ever}* where 
scratched  and  polished.  These  scratches  vary  from  50^  to  GO^  and 
70°  west  of  north.  Climbing  the  slope  of  the  ridge,  everj'where 
the  exposed  prominences  of  rock  ai'c  embossed  in  the  same  direc- 
tion. Arriving  at  the  crest  of  the  ridge,  it  is  everywhere  serrated 
and  uneven. 

On  this  height  we  again  overlook  the  whole  country.  Here  on 
the  narrow  crest  of  the  ridge  the  strias  are  very  generally  north 
40°  or  45°  west.  In  one  place  an  angular  trough  perhaps  twenty 
feet  long  and  six  feet  deep  runs  across  the  crest.  In  this  there 
are  long  continuous  striae  due  east  and  west.  They  appear  to  be 
exceptional  and  suggest  the  idea  that  this  shallow  trough  had  been 
able  to  control  and  change  the  direction  of  the  seriating  force. 
JStanding  on  this  ridge  and  looking  toward  the  east,  we  see  that 
the  mountain  on  this  side  is  very  precipitous,  and  that  probably 
there  arc  no  stria;  on  its  broken  surface.  Higher  up  the  mountain, 
within  a  thousand  feet  of  the  summit,  the  striie  are  35°  and  30° 
west  of  north ;  lower  down  at  the  extremity  of  the  south  spur, 
the  end  of  the  long  dam,  they  vary  from  40°  to  25°  west  of  north. 
What  kind  of  striai  should  we  expect  to  find  under  the  lee  of  this 
four  mile  breakwater?  Another  expedition  and  another  day  were 
require<l  to  answer  this  question.  The  country  east  of  the  four 
mile  ridge  is  mostly  wooded  and  difficult  to  traverse.  The  rock  is 
mostly  covered  with  drift.  Beginning  at  the  south  end  and  trav- 
elling north,  no  stria3  were  found  until  two-thii*ds  of  the  distance 
had  been  passed  over.  Curiosity  was  at  last  gratified  by  finding 
large  fiat  surfaces  of  naked  rock  scored  all  over  with  long  parallel 
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lines  mnch  better  preserved  than  those  on  less  wooded  and  more 
exposed  parts  of  the  mountain.  It  would  be  difficnlt  to  decide 
what  was  their  prevailing  direction.  Multitudes  ran  due  east  and 
west;  some  few  north  and  south;  some  north  10®  west;  some 
north  10'  east;  many  north  70'  and  80°  west;  many  north  70' 
and  80'  east.  No  theory  of  mountain  slides  could  explain  this 
remarkable  scratching;  the  situation  seemed  to  forbid  such  an 
explanation.  These  observations  were  made  on  many  different 
ledges,  but  all  of  them  within  a  half  mile  of  each  other,  and  within 
a  mile  of  the  north  end  of  the  ridge.  When  a  rapid  stream  with 
a  current  of  three  miles  an  hour  passes  a  rock  in  its  bed,  water 
will  flow  around  the  rock  and  meet  on  its  lower  side.  Do  not  these 
irregular  strise  indicate  a  changeable  and  eddying  current  incon- 
sistent with  the  motion  of  a  glacier  ? 

Mt.  Monadnock  furnishes  some  suggestions  also  on  the  subject 
of  erosion.  Chemical  agency  and  the  action  of  firost  may  properly 
enough  account  for  a  large  amount  of  rock  disintegration.  On 
long  lines  of  coast  the  ceaseless  waves  of  the  ocean  cause  an  end- 
less amount  of  erosion.  But  the  amount  of  actual  planing  and 
grinding  of  the  earth's  surface  by  icebergs  or  continental  glaciers 
seems  somewhat  speculative  and  furnishes  small  means  of  meas- 
urement. Whoever  has  had  experience  in  grinding  and  polishing 
mineral  specimens  knows  full  well  that,  so  long  as  there  are  pro- 
tuberances or  cavities  on  the  surface  he  is  grinding,  he  has  ac- 
curate means  of  judging  his  rate  of  progress.  But  when  he  is 
grinding  a  flat  surface,  he  has  no  means  of  judging  ft-om  the  surface 
itself.  So  here  on  a  large  scale,  all  along  these  naked  moun- 
tain ridges  there  are  rounded  angles  and  maramillary  protuber- 
ances of  all  dimensions,  which  are  marked  with  striffi,  but  have 
never  been  ground  down  to  a  flat  surface.  They  are  rounded, 
scratched  and  often  polished.  Is  it  not  possible  to  reconstruct 
the  angles  and  edges  that  are  worn  off  and  thus  have  an  approxi- 
mate measure  of  ice  erosion?  On  a  hill  in  Keene  there  are  acres 
of  hard  quartz  rock  lying  uncovered  and  much  exposed  to  glacial 
action.  The  rock  is  composed  of  laminae  an  inch  thick,  and  these 
incline  toward  the  south.  When  the  rock  is  fractured  obliquely, 
the  fracture  is  interrupted  by  each  lamina,  so  that  the  edges  of  the 
laminae  project  slightly  like  the  serratures  of  a  file.  Now  all 
over  these  sharp  serratures  there  has  been  much  grinding  and  pol- 
ishing, but  the  shallow  cavities  originally  between  them  have  rarely 
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\y  been  ground  out,  and  there  is  no  reason  for  supposing  that  this 
hard  rock  has  ever  been  eroded  more  than  half  an  inch.  On  Mo- 
nadnock,  where  the  rocks  have  a  regular  jointed  structure  and  the 
upper  edge  alone  has  been  worn  off,  it  is  often  easy  to  supply  the 
lost  angle,  by  reproducing  the  contiguous  sides.  Studied  In  this 
method  an  erosion  of  one  or  two  feet  would  be  as  much  as  is  in- 
dicated on  all  the  higher  portions  of  the  mountain.  On  lower 
ground  surfaces  are  more  flat  and  judgment  is  at  fault.  Between 
the  northwest  and  northeast  spurs  a  wide  valley  opens  out  toward 
the  drift  current.  This  extended  valley  is  filled  with  mammillated 
rocky  protuberances  projecting  among  the  spruces  which  grow 
everywhere  between  them,  from  six  to  ten  feet  high.  This  valley 
is  in  the  line  of  the  drift  and  would  be  eroded  if  any  place  would, 
but  the  protuberant  rocks  seem  merely  to  be  rounded  and  the 
roughness  of  original  fracture  worn  off. 

A  few  words  about  the  erratic  bowlders  in  this  vicinity  may  not 
be  irrelevant.  There  are  bowlders  here  of  a  phonolitic  character, 
which  often  contain  black  porphyritic  pebbles  fused  into  their  sub- 
stance, making  them  very  easy  of  identification.  These  have  been 
a  subject  of  special  study,  and  some  fifty  of  them  have  been  found 
in  Cheshire  county.  Prof.  Charles  H.  Hitchcock,  who  is  intimately 
acquainted  with  New  England  rocks,  says  he  has  never  seen  such 
rocks,  in  place,  anywhere,  except  in  the  vicinity  of  Ascutne}',  Vt. 
Ascutney  mountain  was  thrown  up  in  a  state  of  fusion,  and  its 
heat  melted  this  conglomerate  which  lay  close  by  it.  Ascutney  is 
about  fifty  miles  from  Monadnock  ami  north  10®  west.  Two  of 
these  bowlders  lie  at  the  base  of  the  Monadnock.  There  is  one  in 
Keene  that  must  weigh  one  hundred  tons.  Many  were  found  near 
together  or  in  the  same  line  ;  but  many  more  show  a  great  lateral 
divergence.  Keene  is  forty  miles  from  Ascutney,  and  in  that  dis- 
tance many  bowlders  have  diverged  eight  miles,  or  one  mile  in  five 
from  the  starting  point.  These  bowlders  have  been  dug  out  of 
the  drift  at  various  depths.  While  it  is  difficult  to  imagine  a  con- 
tinental glacier  making  so  many  and  such  wide  diverging  lines,  it 
is  also  difficult  to  understand  how  icebergs  could  have  picked  up 
these  bowlders  and  polished  their  hard  material  on  so  short  a 
journey. 
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Entouoloot  in  Missocri.  *  —  Not  only  13  this  report  of  much 
interest  to  the  farmera  and  gardeners  of  the  State  of  Missouri, 
bat  oaturalists  will  glean  fVom  its  pages  some  facts  new  to  sci- 
ence. We  may  congratulate  the  citizens  of  Missouri  on  the 
publication  of  an  official  report,  which  is  of  a  high  economical 
interest,  and  is  an  estimable  contribution  to  science.  And  while 
thrifty  habits  arc  suggested,  many  a  farmer's  boy  is  acquiring  an 
interest  in  insects  and  tbeir  ways,  that  will  surely  lead  him  to 
observe  facts  for  himself  in  after  life.  His  judgment  will  thus  he 
trained,  and  he  will  be  a  better  farm- 
er and  a  more  trustworthy  citizen. 
Hence  these  reports  have  a  distinc- 
tive educational  and  moral  bearing 
on  the  citizens  of  the  state  in  which 
they  are  published.  We  shall  now 
attempt  to  give  our  readers  some  , 
idea  of  the  thoroughly  good  scien- 
tific work  done  by  Mr.  Riley  in  his 
primary  attempt  at  enlisting  the  in- 
terest of  agriculturists  in  ohser^-ing 
and  restraining  injurious  insects. 

After  some  preliminary  remarks 
on  insects  and  economic  entomology, 
with  sopie  views  on  classification  to  which  we  cannot  give  our  as- 
sent,t  several  pages  follow  on  the  mode  of  collecting  and  preserv- 
ing insects,  with  fhll  illustrations. 
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•rifthAnnnBl  Report  on  the  NdiIoub,  Benefiolal  anil  other  iBBeolsof  the  State  of 
HlB>oail,ni(iile  tolbeSUteBairdof  AgTfcaltare.  By  C.V.RUe)', Stale  £alomolo(l»t. 
JoffersoD  CltT,  IIJTS.    Bvo.  i>p.  IGO.    With  cuts. 

t  FoT  eiamplF,  RoUeeton  wee  by  no  meant  tbe  Ortt  lo  diTlde  Articulate  Into  Arthro- 
pod* uiil  Vermes  1  it  was  done  by  Siebold  In  1S18,  longberorehli  work  appeared. 

A*  morpbology  Indicates  by  tbs  presence  ot  four  pain  of  jointed  appsndases  In  the 
head,  and  embryologry  drmonatratos  by  their  early  preBonce  four  rings  In  the  bead. 
our  author's  deOnlllon  of  an  Inaecl  as  IS-JoInted  does  not  express  the  nhole  troth. .  Re 
■honld  say  IT-joleted,  or  I^.Jolnted,  counting  the  head  as  one,  In  a  popular  report  of 
thi*  sort.  Four  rlng«  ceo  be  demonetrateil  In  the  head  of  an  Insect  as  easily  as  that 
tbe  petals  ofa  flower  are  modified  leaves.  Mr.  Riley  also  takes  a  back  step  In  elualflca. 
Uon  in  separating  the  Strepsljilera  Ctom  the  Coleoplera,  the  fleas  from  tbe  DIptera.  and 
ttie  Thysanoplera  from  the  Uemlptera.    It  Is  strange  If  orer  thirty  yean  of  obaerra- 
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Two  ichneumon  parasites  (Fig.  115,  Pimpla  anmilipea  Br.  ftnd 
Fig.  116,  Macrocentrus  deticatus  CresB.)  have  been  discovered  at- 
tacking tlie  codling  moth,  while  ants,  cockroaches,  and  the  larrs 
of  certain  predaccous  beetles  (  TVogosita  nana,  ct«.),  play  no  unim- 
portant part  in  destroying  the  well  known  apple  worms. 
We  have  farther  information  concerning  the  grape  Phylloxera. 
_      _  Mr.    Riley    offers    the 

opinion  that  the  mor- 
tality among  the  grape 
vines  in  this  country 
for  two  or  three  years 
past  may  be  due  to  this 
insect,  and  tiom  the 
\  statements  he  makes 
should  judge  that 
he  is  correct,  and  if  so 
every  vine  grower  must 
make  himself  as  famil- 
iar  with  the  habits  of 
this  insect  aa  he  now 
is  with  the  manure  he 
uses  upon  the  vines,  or 
the  uiode  of  training 
and  pruning  them. 

The  Phylloxera  is 
found  as  far  west  aa 
Manhattan,  Kansas, 
and  as  far  south  as 
Florida.  In  Europe  it 
is  spreading  in  Portu- 
gal and  Switzerland,  and  in  some  parts  of  Germany,  while  in  Bug- 
land  it  is  doing  serious  injury  to  hot-lionsc  grapes.  In  France  so 
threatening  baa  it  become  that  the  French  Academy  of  Science 
has  a  standing  Phylloxera  committee,  and  M.  d'Armand,  at  one  of 
its  sittings,  demanded  that  the  premium  of  30,000  francs,  oflbred 

Lion  alioutil  not  enable  ub  to  ■ilmnca  bcjand  Weslwood'a  clualdcBllon,  sdmirable  In 
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by  the  government  for  a  remedy,  be  increased  to  500,000,  or  if 
necessary  to  1,000,000  francs. 

The  accompanying  figure  (117)  represents  the  male  of  the  apple 
bark  louse,  which  Riley  calls  Mytilaspis  pomicorticis,  regnrtUng  it 


as  distinct  twm  the  A.  potiwrum  Botichc  of  Europe,  from  ttic  fact 
that  the  eggs  of  the  European  species  are  reddish-brown,  while 
those  of  our  species  are  white.  Care  should  here  be  talceii  in  as- 
certaining how  soon  after 
being  laid  the  eggs  are  ob- 
served, as  thoy  may  vary  in 
color  with  the  age  of  the 
embryo  within.  Certainly 
we  have  been  unable  to 
detect  any  difference  I>e- 
tween  the  bark  louse  of  the 
apple  as  we  have  observed 
it  in  Jena,  Germany,  and 
onr  species,  having  com- 
pared numerous  specimens 
of  both.  Undoubtedly  our 
species  has  been  imported 
fh)m  Europe,  and  it  would 
have  been  the  better  way,  m«ib  of  nne  b«rk  loow, 

we  think,  to  regard  our  species  as  identical  with  Ibe  J/,  pomorum 
(BouchS)  than  to  give  it  a  new  name.  The  leaves  of  the  white 
and  other  pines  are  sometimes  so  much  afi^cted  by  a  long  narrow 
bark  louse,  Mytilanpis  pinifolicB  (Fitch'),  (Fig.  118  male,  Fig.  119 
b,  the  male  scale,  c,  female  sea'  w  leaved ;  d,  variety  oo 
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broad  leaved  forma  of  Pinua)  aa  to  kill  the  tree.    The  male  (Fig. 
118)    differs    from    the 
male  of  the  apple  bark 
louse  in  being  of  a  uni- 
form   orange-red.     The 
spccicfi  is  double  brood- 
ed, while  the  apple  bark 
lonse  has  but  a  single 
brood  in  a  season.    Drs. 
Fitcb  and  LeBaron,  as  ] 
welt  as  M.r.  Riley,  seem 
only  to  have  found  it  0 
cultivated  pines,  but  we 
have  found  it  frequently 
in  June  of  the  present  J 
year    on   the   leaves   of  I 
the  white  pine  at  Bruns- 
wick, Maine. 

"We  then  have  an  ac- 
count of  the  habits  and  transformations  of  Scolylut  earya  Riley, 
pif.  uo.  the  hickory  bark  borer 

(Fig.  120,  I,  burrows 
of  young  larvfc,  which 
aftpfwards  run  length- 
n-isc  along  the  bnrk  2 ; 
3,  licctlc  enlarged  and 
of  natural  size;  4,  lar- 
va ;  5,  pupa.)  It  in- 
feata  the  hickory,  pe- 
can and  other  B[>ccic8 
of  Carya. 

The  chapter  on 
stinging  caterpillars  Is 
in  the  main  corrobora- 
tive of  Mr.  Lintner's 
interesting  remarks  on 
this  subject.  One  of 
tlie  roost  prominent  of 
these  larvffi  is  that  of 
]_  Hemileuca  Maia  (Fig. 
121  male,  Fig.  122, 
eggs,  Fig.  123,  larva, 
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b,  papa,  c-g,  different  spines).     Aootlier  is  the  lo  motli  (Fig.  124 
mule.  Fig.  125  rcmale.  Fig.  126  larva.  Fig.  127  spines). 

Appended  to  the  report  is  nu  article  "  On  a  New  Genus  in  the 
Lepidopterous  family  Tineide :  with  remarks  on  the  Fertilization 


of  Yucca."  This  insect  is  called  Protiuba  yitccasella,  and  its  ap- 
pearance and  structure  may  be  learned  fVom  an  examination  of 
the  annexed  drawings  (Fig.  rig.is. 

128,  IT,  lan-a,  6,  c,  moth,  d-t.; 
head  and  details  of  lana : 
Fig.  129  shows  the  strange 
fonn  of  the  head  ;  b,  niosil- 
Is  and  their  palpi,  e,  n.  scale, 
/,  a  leg,  g,  luhini  paljius,  h, 
fore,  /,  hind  wing ;  Fig.  1.10. 
papa  of  male  and  female). 
Dr.  Rngelnian  had  drawn 
attention  to  the  fact  that 
the  yacca  is  incapable  of 
self-fertilization,  and  Mr. 
Riley  acquaint*  ua  with  the 
ytioca  moth  which  effects  it. 
He  Dbscn'cd  ttiat  at  night 
"with  her  maxillary  tenta- 
cle (Fig.  116),  so  wonder- 
iblly  modiSed  for  the  pur- 
pose, she  collects  the  pollen 
in  large  pellets,  and  holds  it  under  the  neck  and  against  the  front 
trochanters.    In  this  manner  she  sometimes  carries  a  mass  thrice 


Latti  of  Mil*  tdolh. 
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the  size  of  her  head  (Fig.  129  al).  Thus  Inden,  she  clings  in  Ua- 
top  of  the  pistil,  beiuls  lier  heni:l.  thrusts  Ucr  tongue  into  the  «tlg- 
mntSc  nectary,  and  brings  the  pollen-masB  Hglit  over  its  month.  In 
this  position  slie  works  with  n  vigor  tbnt  would  indionle  cowbiDed 


pleasure  and  pnrpoBC  —  moving  her  heiid  and  body  from  sHe  tt 
Bide,  and  apparently  making  every  effort  to  force  the  pollen  Into 
the  tube.     Such  is  the  method  by  which  our  yucciui  an:  fcftiUzed." 


Riley  thinks  that  the  eggs  are  thrust  into  the  fVtiit  "  IVoin  t 
or  from  the  stigmatie  opening,  following,  most  probably,  the  a 
of  the  {mllen  tubes."    In  n  day  or  two  after  the  flowers  har^ 
crcd  the  young  fruit  contains  generally  two  joung  larvic. 
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The  Tikbids  of  North  America.  *  —  Our  gratitude  is  dae  to 
Mr.  Staintou  for  this  kindly  act  of  intematioDal  courtesy  in  pre- 
serving in  a  permanent  form  the  part  of  Dr.  Clemens'  scientiile 
writings  (and  they  were  all  confined  to  the  Lepldoptera)  relating 
to  the  family  of  Tineidse.  Dr.  Clemens  was  fortunate  in  the  begin- 
ning of  his  studies,  in  the  friendship  of  so  able  a  naturalist  and 
kind  a  helper  as  the  editor.  For  our  part,  who  owe  so  many  favors 
to  Dr.  Clemens,  and  also  have  derived  so  much  aid  and  stimulus 
from  Mr.  Stainton's  works,  we  appreciate  f^lly  this  mark  of  fHend- 
ship. 

Little  new  matter,  but  a  number  of  new  woodcuts  appear,  firom 
Dr.  Clemens'  pencil,  being  mostly  outlines  of  the  venation  of  the 
wings  of  these  small  moths.  Nine  letters  to  Mr.  Stainton,  and  a 
few  pages  of  other  matter,  are  added  to  what  has  already  been  pub- 
lished in  the  Proceedings  of  the  Academy  of  Natural  Sciences, 
and  the  Entomological  Society  of  Philadelphia. 


BOTANY. 

On  Cross-fertilization  as  Aided  bt  Sensitive  Motion  di 
Musk  and  Achimenes. — The  sensitive  motion  of  Mimulus  has 
been  well  known,  at  any  rate,  since  the  time  of  Sprengel,  who 
curiously  enough  includes  this  proper  motion  among  those  to  ac- 
count for  which  he  says  "we  are  obliged  to  suppose  an  internal 
impulse,  a  force  independent  of  external  influences.!  In  this  cat- 
egory he  places  the  stigmatic  movements  of  Mimulus^  Martynia^ 
and  Sccevola^  and  the  movements  of  the  stamens  in  Pamassia  and 
other  plants.  The  object  of  the  movements  of  the  stamens  in 
Parnassia  was  already  connected  in  his  mind  with  that  of  insect 
agency,  and  this  has  since  been  conclusively  established  by  other 
botanists.  | 

I  am  not  aware  that  a  like  connection  has  been  noticed  between 
the  stigmatic  movements  of  musk,  and  the  necessity  of  insect  fer- 
tilization. Vaucher  remarks  that  during  the  time  of  fecundation 
M.  luteus  and  M,  glutinosus  will,  as  he  himself  has  tried,  close  at 


*The  Tineina  of  North  America,  by  the  late  Dr.  Brackenridge  Clemens.  (Being  a 
collected  edition  of  bis  writings  on  that  gronp  of  insects.)  With  not«;8  by  the  editor, 
H.  T.  Stainton,  F.  R.  S.,  London,  1872.    John  Van  Voorst,  8yo,  pp.  282,  with  woodcnta. 

fSprengePs  "Anlcitung  zur  Kenntniss  dcr  Gewachsc/'  part  i,  p.  274. 

X  See  A.  W.  Bennett's  paper  In  Joarn.  Linn.  Soc,  vol.  xi,  p.  9tf. 
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the  slightest  touch.    The  sensitiveness  will  be  seen  to  play  a  usefhl 
part  in  this  fecundation. 

I  will  take  the  commonest  species,  M.  moscTicUus^  as  a  type. 
The  flowers  vary  from  erect  in  the  bud  to  horizontal  in  tlje  full 
blown  flower,  but  never  hang  downwards.  Of  the  four  stamens 
the  anterior,  lower,  and  larger  pair  ripen  after  the  posterior, 
npper,  and  shorter  pair.  Both  pairs  of  anthers  are  held  together 
by  hairs,  and  the  longitudinal  slits  of  the  anther  open  towards  the 
lower  lip,  and  away  from  the  base  of  the  flower.  The  style  is 
closely  pressed  against  the  upper  lip  of  the  corolla,  and  its  stigma 
has  two  large  flat  fan-shaped  lobes.  In  a  very  young  bud  these 
lobes  are  closed.  In  a  hardly  opened  bud  the  lobes  are  beginning 
to  open,  the  lower  one  bending  back  against  the  style ;  at  this 
time  it  is  that  the  shorter  stamens  burst,  but  as  they  are  much 
shorter  than  the  style  the  pollen  cannot  reach  the  stigma,  and  its 
course  down  the  tube  is  facilitated  by  the,  at  that  time,  slanting 
position  of  the  flower.  In  a  just  opened  flower  the  stigmas  are 
fhlly  open,  parallel,  and  opposite  to  the  lower  lip  of  the  corolla, 
its  viscous  surfaces  being  therefore  both  downwards  ;  the  shorter 
anthers  are  nearly  empty,  and  the  longer  only  just  beginning  to 
split ;  the  pistil  is  therefore  synacmic  with  the  shorter,  and  almost 
protogynous  with  respect  to  the  longer  stamens. 

In  a  flower  almost  beginning  to  fade  the  longer  stamens  are 
still  shedding  their  pollen,  the  shorter  ones  are  withered,  and  the 
stigma  be-poUened  and  in  many  cases  closed.  This  closing  may, 
moreover,  be  experimentally  produced  by  touching  the  stigmatic 
surface  with  a  pencil,  in  which  case  the  stigmas  will  close  in  about 
thirty  seconds.  In  faded  flowers,  whether  from  contact  or  other- 
wise, the  stigmatic  surfaces  have  closed. 

From  these  facts  it  will  appear  that  self-fertilization  by  the 
shorter  stamens  is  impossible,  and  that  it  is  rendered  improbable 
by  the  longer  stamens  (1)  by  their  bursting  late;  (2)  by  the  di- 
rection in  which  the  anthers  open ;  (3)  by  their  not  reaching  as 
far  as  the  stigmas,  and,  as  being  anterior,  by  being  some  slight 
distance  from  the  upper  lip ;  (4)  from  the  probability  that  the 
stigmatic  surfaces  may  have  been  touched  and  closed  before  they 
burst  at  all. 

On  the  other  hand,  an  insect  attracted  to  the  flower  for  the 
honey  could  hardly  leave  the  flowers  without  some  pollen  on  the 
upper  side  of  his  body  or  on  his  proboscis.    The  hairs  which  hold 
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the  anthers  together  no  doubt  facilitate  this,  as  they  do  in  Pedic- 
ulariSj  by  keeping  the  stamens  from  separating.  The  large  size 
of  the  stigmatic  surface  will  of  course  increase  the  chance  that 
any  insect  with  pollen  on  its  proboscis  or  back  will  not  fail  to 
leave  some  grains  attached  to  it  as  he  works  his  way  towards  the 
bottom  of  the  flower. 

But  what  purpose  does  the  sensitiveness  sen'e?  To  prevent 
the  stigma  being  fertilized  by  its  own  pollen  by  insect  agency. 
Without  this  sensitiveness  why  should  not  an  insect  covered  with 
the  pollen  of  the  shorter  and  synacmic  stamens  leave  the  pollen 
on  the  stigma  of  the  same  plant  as  he  backs  his  way  out  ?  Given 
the  sensitiveness,  this  is  impossible,  for  as  the  insect  passes  under 
the  stigma  the  sensitive  motion  is  excited,  and  while  he  is  drink- 
ing the  honey  time  is  allowed  for  its  completion,  or  if  it  be  not 
completed  in  time,  the  mechanical  effect  of  the  backing  motion  of 
the  insect  will  be  to  complete  the  closing. 

A  similar  use  of  a  quite  different  movement  has  been  suggested 
to  me  by  Miss  S.  S.  Dowson,  one  of  m}'  Cambridge  coiTcsponding 
class.  The  Achimenes  (Gesneraccaj)  has  a  tubular  corolla  five- 
cleft  with  a  swelling  just  below  the  top  of  the  throat.  There  are 
four  perfect  stamens,  not  much  differing  in  length,  and  the  stigma 
is  ultimately  two-cleft.  In  the  bud  the  pistil  is  much  shorter  than 
tlie  stamens,  but  by  the  time  tlie  bud  is  just  opened  it  has  length- 
ened out  between  the  stamens,  and  its  tip  is  adpressed  to  the 
upper  lip  of  the  corolla.  As  yet  the  stigma  has  its  two  branches 
closely  folded  together.  The  anthers  at  this  time  are  all  four 
close  beneath  the  end  of  the  pistil,  and  open  downwards.  The 
filaments  then  begin  to  contract,  and  the  anthers,  which  adhere 
together,  are  drawn  lower;  and  finall}' the  filaments  twist  them- 
selves up  to  such  a  degi-ee  that  the  anthers  are  drawn  down  to  the 
very  base  of  the  lube.  The  object  of  this  is  clearly  to  get  them 
out  of  the  way  of  the  stigma,  for  during  the  process  the  pistil  has 
arched  forwards  and  downwards,  and  the  two  branches  of  the 
stigma  have  opened.  They  will  be  seen  to  form  a  fork  over  a 
slight  rising  in  the  middle  lip  of  the  corolla,  by  which  entrance  to 
the  flower,  except  exactly  under  the  stigmatic  surfaces,  is  pre- 
vented.—  F.  E.  KiTCiiKXER  in  TrimerCs  Journal  of  Botany. 

Nardosmia  palmata. —  Looking  over  the  Naturalist  for  April, 
1872,  I  find  this  plant  mentioned  by  Prof.  Tenney,  as  occurring  in 
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Amherst,  Mass.  with  the  query  "What  are  the  New  England  lo-. 
calities  of  this  rare  plant  ?"  During  1859-60  I  found  it  in  the 
vicinity  of  Bangor,  Me.,  on  land  newh'  cleared  and  burnt  over, 
growing  as  abundantly  as  ercchthites  or  any  of  the  "fire  weeds," 
many  acres  being  entirely  covered  with  it. 

Making  a  trip  subsequently  to  Mt.  Katahdin,  nearly  one  hun- 
dred miles  north  from  Bangor,  I  found  it  abundantly,  at  intervals, 
in  clearings,  all  along  the  route.  But  I  have  never  found  it  else- 
where in  New  England. — J.  W.  Ciiickering. 

[It  is  known  to  occur  in  Brunswick,  Maine.  —  Editors.] 

The  Uses  and  Origin  of  the  Arrangejients  op  Leaves  in 
Plants. — A  paper  by  Chaunce}'  Wright,  with  the  above  caption, 
appears  in  the  last  part  (vol.  ix,  part  ii)  of  the  Memoirs  of  the 
American  Academy  of  Arts  and  Sciences.  It  is  a  philosophical 
and  exceedingly  interesting  discussion  of  the  subject,  and  we  sliall 
endeavor  to  bring  it  to  tlie  notice  of  our  readers  in  a  subsequent 
number. 

ZOOLOGY. 

Spontaneous  Division  in  Starfishes. —  Mr.  C.  Liitken,  of  Co- 
penhagen, so  well  known  for  his  important  researches  on  the  nat- 
ural histor}'  of  certain  groups  of  the  Echinoderms,  has  recently 
laid  before  the  Royal  Academy  of  Copenhagen  the  results  of  some 
very  interesting  and  valuable  investigations  on  the  spontaneous 
division  of  the  starfishes  and  brittle-stars.  Professor  Verrill  has 
recently  described  a  new  genus  of  brittle-star  {OjMotheld)^  all  the 
known  species  of  which  possess  a  number  of  arms  greater  or  less 
than  five,  generally  six,  and  in  some  few  instances  three  or  two ; 
very  rarely  indeed  does  the  normal  number  of  five  make  its  appear- 
ance. Liitken  describes  a  new  species  of  this  genus  (0.  isidicold) 
on  a  certain  number  of  specimens  of  which  he  finds  six  nearly  equal 
arms,  but  in  the  majority  of  these  specimens  there  is  a  marked 
difference  between  the  three  arms  on  one  side  of  the  body  and  the 
three  arms  on  the  other  ;  in  another  set  the  difference  is  still  more 
marked,  the  one  set  of  three  arms  being  quite  small  and  the  other 
of  the  ordinary  size.  In  others,  again,  this  difference  is  extended 
to  the  disk  itself,  and  it  looks  as  if  it  had  been  cut  in  two  by  a 
knife.  In  all  these  cases  there  can  be  little  doubt  that  these 
appearances  result  from  a  primaiy  division  and  then  a  regeneration 
amkr.  naturalist,  vol.  vii.  31 
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of  the  parts  that  had  been  divided  off.  It  becomes  an  interesting 
question  how  often  such  division  could  take  place  in  any  indi- 
vidual ;  without  being  able  to  pronounce  any  positive  opinion  on 
this  point,  Liitken  inclines  to  the  belief  that  up  to  a  certain  age 
it  can  be  repeated  several  times.  Allowing  that  the  faculty  of 
regeneration  is  very  great  among  the  ophiuroids  (a  dislc  of  an 
ophiura  deprived  of  all  its  arms  will  sometimes  under  favorable 
circumstances  renew  them  all),  still  the  phenomenon  witnessed  in 
Ophiothela  differs  from  a  mere  casual  renewal  of  lost  parts  of  an 
accidental  lesion ;  there  is  a  regularity  and  symmetry  about  it 
which  certainly  points  to  a  true  natural  spontaneous  division  hav- 
ing for  its  object  the  multiplication  of  the  individual.  It  must  not 
be  forgotten,  moreover,  that  Profs.  Steenstrup  and  Sars  have  ob- 
served the  same  phenomena  in  certain  small  ophiuroids  with  six 
arms,  especially  among  species  of  the  genus  Ophiactis  that  live  in- 
tertwined among  corals  and  sponges,  nor  that  the  truth  of  their 
observations  has  been  confirmed  by  Liitken  himself.  In  one  or 
two  species  of  another  genus,  Ophiocoma  {0.  pumila)^  the  same 
thing  occurs ;  in  these  instances  it  becomes  clearly  apparent  that 
in  young  individuals  only  this  agamic  form  of  reproduction  takes 
place,  and  that  with  the  adult  forms  the  results  of  the  division  are 
truly  sexual.  Similar  phenomena  have  been  remarked  in  certain 
Asteridce,  notably  in  Asterias  problema  Stps.,  and  in  some  allied 
species  described  by  Verrill,  as  well  as  in  Linckia  x>rnithopu8  and 
Ophidiaster  crihrarius.  Liitken  is  of  opinion  that  though  there 
are  many  cases  where  the  spontaneous  division  is  merely  gemma- 
tion more  or  less  disguised,  there  are  likewise  many  instances  in 
which  it  is,  so  to  speak,  simple  division  and  nothing  else.  In  the 
case  of  the  ophiuroids  and  asteroids  he  inclines  to  think  it  a 
normal  form  of  multiplication,  which  takes  the  place  of  gemma- 
tion. It  would  have  a  near  relationship  to  the  power  of  regene- 
ration on  the  one  hand,  and  to  that  of  gemmation  on  the  other ; 
and  while  it  may  not  always  be  possible  to  clearly  define  the 
exact  limits  of  these  "powers,"  it  is  convenient  to  preserve. to 
"  Schizogony  "  an  independent  place  among  the  different  forms  of 
agamic  multiplication.  The  classifying  of  the  phenomena  above 
alluded  to  as  occurring  in  the  ophiuroids  and  asteroids  in  the  cate- 
gory of  "  Schizogony,"  conclusively  indicates,  in  short,  that  there 
is  in  this  spontaneous  division  something  altogether  different  from 
gemmation.    The  following  general  propositions  are  laid  down  by 
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LiJtken:  —  1.  The  most  energetic  manifestation  of  the  faculty  of 
regeneration  in  animals  is  the  power  of  divisibility ;  2.  In  certain 
forms  of  Radiates,  in  which  the  faculty  of  regeneration  is  very 
highly  developed,  spontaneous  division  takes  place  only,  as  in  ophi- 
uroids  and  asteroids,  or  together  with  gemmation  as  in  Actinia ; 
3.  Actual  spontaneous  division  or  schizogony  in  the  Actinia, 
Medusa,  asteroids  and  ophiuroids,  which  must  not  be  confounded 
with  the  disguised  form  of  gemmation  met  with  in  Infusoria  and 
certain  heteropods,  may  be  regarded  as  a  peculiar  form  of  agamic 
reproduction,  such  as  Blastogony,  Sporogony  and  Parthenogony. 
— Nature. 

Habfts  of  a  Species  of  Sorexi  —  As  far  as  my  observation 
goes  this  is  the  most  diminutive  animal  among  the  quadruped  type. 
It  is  the  musk  —  I  had  like  to  have  said  mouse  —  but  except  the 
incisors,  it  resembles  the  Talpa  family  more  than  it  does  the  Mus. 
They  are  rather  rare.  Indeed  until  the  present  year  I  had  never 
seen  one  of  them.  They  dwell  in  warm  nests,  made  of  grass, 
under  rocks,  old  logs,  or  old  castaway  rails,  about  the  fences  or 
edges  of  the  prairie.  They  do  not  come  about  the  houses,  and  are 
purely  nocturnal.  I  have  found  only  three  nests  of  them.  They 
have  four  young  at  a  time,  which  they  nurse  and  care  for  most 
affectionately.  I  had  a  family  of  them  and  fed  them  a  week,  where 
I  Could  observe  all  their  actions.  I  had  the  father  and  mother  and 
their  four  half-grown  offspring.  They  were  pretty  pets,  and  I  had 
hoped  to  succeed  in  sending  the  whole  family  to  you,  but  our 
cherished  hopes  are  often  frustrated.  The  male  made  his  escape, 
and  finding  another  newly  married  pair  —  they  do  marry,  and  as 
far  as  I  can  learn,  stick  together  as  long  as  they  both  live  —  I  put 
them  into  the  box  with  my  half  civilized  family.  The  male 
instantly  caught  a  young  one  and  was  aiming  to  kill  it,  when 
I  put  him  and  his  companion  into  an  empty  oyster  can,  and  setting 
it  back  in  the  box,  went  to  supper.  When  I  returned,  I  found  that 
the  ferocious  rascally  male  had  made  shift  to  get  out  of  the  can, 
and  had  murdered  all  the  young  ones.  I  was  very  sorry  for  the 
loss,  and  thinking  he  had  done  all  the  mischief  he  could,  turned  his 
wife  out  of  the  oyster  can,  and  left  them  in  the  box  with  the  be- 
reaved and  deeply  afflicted  mother.  Next  morning  I  found  they 
had  murdered  the  sorrowing  mother  and  had  eaten  her  very  nearly 
np.    These  last  two  captured  cannibals  I  have  sent  you.    The 
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young  are  born  blind,  and  remain  so  until  they  are  half  grown 
certainly^,  perhaps  longer.  The  male  seems  to  care  for  and  asHist 
in  rearing  the  young.  lie  will  go  out  and  capture  a  grasshopi>er  or 
cricket,  carry  it  home  and  give  it  to  his  nursing  companion.  AH 
the  actions,  one  to  the  other,  of  a  married  couple,  indicate  in  the 
untrammelled  state,  much  affection  and  caressing  attention.  No 
bear  or  panther  could  manifest  a  greater  degree  of  ferocious  de- 
structiveness  than  does  the  male  of  this  diminutive  tribe  of  animals 
when  he  is  molested  by  his  kind,  or  when  he  comes  in  contact  with 
a  rival.  The  odor  emanating  from  the  box  in  which  I  kept  them, 
when  the  box  is  clean,  is  dilute  musk,  with  a  slightly  sweet  accom- 
paniment. They  have  their  young  aboivt  the  10th  of  Februar}-, 
that  is,  as  far  as  my  observatioi*  goes.  How  long  their  period  of 
gestation,  or  how  often  they  produce  their  3'oung,  is  not  yet  known 
tome.  They  sleep  all  day.  I  have  had  opportunity  to  make 
observation  on  the  action  of  four  half  and  four  full-grown  speci- 
mens, some  of  them  through  a  period  of  twent3'^  da3's.  TLe  results 
are  recorded  above.  I  wish  you  to  examine  them  and  give  me 
their  name  and  tell  me  to  what  families  the}'  are  allied.  —  AbiUract 
of  a  letter  to  the  tSmithsonian  Institution  by  G.  Liscecum,  Long 
Pointy  Texas. 

Aleutian  Cepiialopods. — In  the  winter  of  1871-2  at  Ilinlink, 
Unalashka,  a  large  number  of  giant  cuttles  were  stranded  at  vari- 
ous times.  One  of  these,  a  species,  apparently,  of  Pinnoctopus^ 
measured  six  feet  from  tip  to  tip  of  the  arms,  which  were  much 
mutilated,  or  about  fift3'-two  iuches  from  the  posterior  extremity 
of  the  body  to  the  ends  of  the  amis  as  the}-  remained.  The  color 
was  white,  ocellated  with  brick-red  and  the  larger  suckers  measured 
twenty-five  inches  across. 

A  still  more  remarkable  form,  however,  was  subsequently  ob- 
tained, pertiaps  the  Onychoteuthis  Bergi  Licht.,  one  specimen  of 
which  measured  from  the  posterior  end  of  the  body  to  the  muti- 
lated ends  of  the  tentacular  arms  one  hundred  and  ten  inches  with 
a  body  girth  of  nearly  three  feet,  and  weighing  nearly  two  hun- 
dred pounds.  Another  specimen  more  mutilated  measured  eighty 
iuches  in  length.  The  larger  one  could  hardly  have  been  less  tlian 
ten  feet  long  when  perfect,  the  pen  measuring  sixt^'-one  inches. 
The  buccal  mass  containing  the  jaws  was  about  the  size  of  a  small 
orange.     The  Octopus  x>unct<itus  Gabb,  which  occurs  at  Sitka  abun- 
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dantly,  reaches  a  length  of  sixteen  feet  or  a  radial  spread  of 
nearly  twenty-eight  feet,  but  the  whole  mass  is  much  smaller  than 
that  of  the  decapodous  ccphalopoils  of  lesser  length.  In  the  Oc- 
topus above  mentioned,  the  body  would  not  exceed  six  inches  in 
diameter  and  a  foot  in  length,  and  the  arms  attain  an  extreme 
tenuity  toward  their  tips. 

There  can  be  no  doubt  whatever  that  some  cephalopods  in  the 
warmer  seas  attain  an  enormous  bulk  as  well  as  length.  Capt.  E. 
E.  Smith,  an  experienced  sperm  whaler,  and  a  careful  and  intel- 
ligent observer,  informs  me  that  he  has  seen  portions  of  *' squid" 
arms  vomited  up  by  the  whales  in  their  death  agony,  as  large 
as  a  "  beef  barrel,"  with  suckers  on  them  '*  as  big  as  a  dinner 
plate."  I  have  no  doubt  of  the  correctness  of  this  statement.  Mr. 
Henry  G.  Hanks,  of  the  San  Francisco  Microscopical  Society, 
reports  having  seen,  when  on  a  voyage  in  a  trading  schooner 
among  the  South  Sea  Islands,  a  cuttlefish  near  the  surface  of  the 
water,  "  as  large  as  the  schooner !"  While  this  is  rather  indefinite 
still  it  indicates  that  specimens  much  larger  than  any  yet  recorded 
may  probably  exist  in  those  regions.  I  have  also  rather  vague 
reports  of  some  enormous  squid  which  have  been  observed  in  the 
Gulf  of  California.— W.  II.  Dall. 

Criticism  on  an  Observation  of  Professor  Tuomsok  on 
Certain  Sponges,  etc.  —  On  looking  over  the  "Depths  of  the 
Sea"  by  Prof.  Wyville  Thomson  (Macmillan  and  Co.,  1873),  my 
attention  was  called  to  an  observation  which,  when  taken  in  con- 
nection with  what  had  been  said  a  few  pages  previously,  seemed 
to  me  to  do  great  injustice  to  our  distinguished  naturalist,  DrI 
Leid}'.  In  the  March  number  of  the  American  Naturalist  for 
1870  there  appeared  *'  Remarks  on  some  curious  Sponges,"  by 
Prof.  Leidy.  In  this  article,  after  calling  attention  to  the  views 
of  the  nature  of  the  sponge,  Hyalonema,  as  ofl*ered  by  Gray,  Val- 
enciennes, Milne-Edwards,  Brandt,  Bowcrbank,  Schultze,  and  Eh- 
renberg,  Dr.  Leidy  observes,  *'  Prof.  Schultze  regards  the  sponge 
mass  as  situated  at  the  bottom  of  the  fascicle,  and  its  flattened 
extremity  with  the  large  oscules  at  the  base.  This  appears  to  me 
to  be  the  general  view,  but  it  has  occurred  to  me  that  the  sponge 
mass  in  its  natural  position  was  uppermost  and  was  moored  by 
its  glassy  cable,  or  rope  of  sand,  to  the  sea  bottom ;  perhaps  to 
marine  algae.    This  opinion  is  founded  on  the  circumstance  that  in 
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sponges  generally  the  large  oseules  from  which  flow  the  carrents 
of  effete  water  are  uppermost.  The  ends  of  the  threads  of  the 
fascicle,  with  their  reversed  hooklets,  are  also  well  adapted  to 
adhere  to  objects."  Prof.  Leidy,  then  noticing  that  the  **  beautiful 
Euplectella  of  the  Philippines  was  also  at  first  represented  upside 
down,"  concludes  by  giving  a  clear  description  of  the  Pheronema, 
a  sponge  ^^  apparently  intermediate  in  character  with  Hyaionema 
and  Euplectella — (which  would)  "appear  to  throw  some  light 
upon  the  question  of  what  belongs  to  Hyaionema." 

The  observation  of  Prof.  Thomson,  to  which  I  have  referred,  will 
be  found  on  page  426,  and  is  as  follows :  "  Perhaps  the  most  sin- 
gular circumstance  connected  with  this  discussion  was  that  all  this 
time  we  had  been  looking  at  the  sponge  upside  down,  and  that  it 
had  never  occurred  to  any  one  to  reverse  it."  Reading  this  quota- 
tion by  itself  one  would  naturally  suppose  that  Prof.  Thomson 
had  simply  been  ignorant  of  what  Dr.  Leidy  had  already  published, 
but  at  page  418  of  the  same  work,  "the  Depths  of  the  Sea,"  in 
describing  a  sponge  resembling  Holtenia,  Prof.  Thomson  remarks 
"I  was  inclined  at  first  to  place  this  species  in  the  genus  Phe- 
ronema,  but  Dr.  Leidy *s  description  and  figure,"  etc.  Evidentlj', 
then.  Prof.  Thomson  was  familiar  with  what  Dr.  Leidy  had  pub- 
lished in  reference  to  these  s^yonges.  Why  therefore  does  he 
unjustly  ignore  the  fact  that  Dr.  Leidy  was  the  first  to  describe 
correctly  the  position  of  Hyaionema  by  saying  "  we  had  been 
looking  at  the  sponge  upside  down  and  that  it  had  never  occurred 
to  any  one  to  reverse  it."  We  trust  that  Prof.  Thomson  will  now 
gracefully  throw  up  the  sponge.  —  Henry  C.  Chapman. 

Embryology  of  the  Lepidoptera. — The  distinguished  Russian 
embryologist,  Prof.  A.  Kowaleusky,  gives  us  in  a  late  memoir 
(Embryological  studies  on  Worms  and  Anthropods,  St.  Peters- 
burg, 1871),  the  first  definite  information  we  possess  as  to  the 
mode  of  development  of  the  Lepidoptera.  He  finds  that  develop- 
ment goes  on  very  uniformly  in  very  remote  genera.  The  primi- 
tive band  is  confined  to  one  side  of  the  Qo^g  and  sinks  a  little  way 
into  the  yolk  ;  it  is  thus  an  endoblast,  as  Dr.  Dohm  had  previously* 
stated  from  the  observations  of  Herold.  The  outer  membrane, 
which  surrounds  the  yolk,  and  is  developed  fVom  the  primitive 
blastoderm  (the  amnion  of  most  authors),  is  called  the  '^  serous 
membrane,"  by  Kowaleusky,  while  the  inner  membrane,  which 
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arises  from  the  primitive  band,  and  apparently  corresponds  to  the 
^^faltenblatt"  of  Weismann  and  others,  he  calls  the  ^^  amnion." 
Scarcely  has  the  primitive  band  sunk  down  into  the  yolk,  than  it 
immediately  greatly  increases  in  size  and  length,  until  from  being 
only  twice  as  long  as  broad,  and  confined*  to  one  side  of  the  egg, 
it  surrounds  the  yolk.  At  this  time  the  segments  are  indicated, 
and  the  rudiments  of  the  appendages  of  the  head  and  thorax 
appear.  At  a  little  later  stage,  the  rudiments  of  ten  pairs  of  ab- 
dominal feet  appear,  corresponding  to  the  number  of  abdominal 
segments  (in  Sphinx).  Ten  abdominal  segments  maybe  set  down 
then  as  the  normal  number  in  the  Lepidoptera.  The  embryo  with 
fliUy  formed  organs  remains  surrounded  by  the  yolk,  which  it  ^^gulps 
down  its  mouth  parts,  which  meanwhile  have  been  perfected."  It 
then  devours  the  "amnion,"  and  finally  the  external  "  serous  mem- 
brane." It  has  now  obtained  its  characteristic  colors  and  hairs, 
and  lies  curled  up  on  its  ventral  side  until  it  gnaws  through  the 
chorion  and  effects  its  escape  from  the  egg-shell.  From  Kowa- 
leusky's  observations,  we  should  judge  that  the  Lepidoptera  at 
first,  though  differing  in  some  important  respects  from  other  in- 
sects, in  others  develop  like  Libellula,  Telephorus  and  the  Hemip- 
tera  and  other  endoblasts.  In  this  respect,  perhaps  of  not  much 
importance,  the  development  of  the  Lepidoptera  is  quite  different 
from  that  of  the  Phryganeidre.  This,  perhaps,  indicates  that  there 
has  been  no  genetic  relation  between  the  moths  and  caddis  flics. 
Later,  after  the  germ  is  formed,  with  indications  of  segments,  the 
embryo  resembles  that  of  Diptera  and  Hymenoptera. — ^A.  S.  P. 

The  Purring  of  the  Cat. —  Since  the  vocalization  of  rodents 
has  lately  been  a  subject  of  study,  it  has  occurred  to  me  to  inquire 
into  that  of  one  of  their  mortal  enemies.  Has  any  one  expounded 
fully  the  mechanism  of  the  purring  of  a  cat? 

The  facts  are  these.  The  purr  is  a  double  or  to  and  fro  sound ; 
it  accompanies  the  breathing  of  the  animal  and  is  a  respiratory 
phenomenon.  It  is  in  fact  a  vocalization,  with  the  mouth  closed. 
The  vibration  attending  it  is  felt  all  over  the  chest  and  no  farther, 
except  in  the  throat. 

On  auscultation  of  a  pussy  during  the  purr,  I  found  a  very 
musical  rumbling  sound  permeating  the  lungs  throughout.  Its 
character  is  changed,  however,  w^hen  the  larynx  is  compressed ; 
becoming  higher  as  the  voice  does  with  narrowing  of  the  glottis. 
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The  vibration  is  also  coarser  to  the  ear  in  the  throat  than  else- 
where. It  reminds  one  there  of  the  rattle  connected  with  exces- 
sive secretion  of  mucu^  in  the  wind-pipe.  But,  as  there  is  no 
liquid  present,  I  ascribe  the  sound  principally  to  a  rough  vibra- 
tion of  the  epiglottis  ;  supplemented  no  doubt,  by  an  exaggerated 
vesicular  murmur  in  the  lungs,  caused  by  a  quivering,  semi- 
convulsive  mode  of  action  of  the  respiratory  muscles. 

Perhaps  all  this  may  be  familiar  to  most  people,  and  I  may  have 
been  before  very  unobservant  in  supposing  the  purring  to  be  a 
general  tremor  of  the  whole  body,  having  no  connection  with  the 
breathing  process. 

Since  writing  the  above  note  1  have  looked  through  a  number 
of  physiological  works,  without  finding  anything  about  "purring  ;** 
but  at  last,  in  the  "Cyclopa?dia  of  Anatomy  and  Physiology," 
find  the  following  remarks  (Article  Voice,  Vol.  iv,  p.  1490)  : — 

"The  whole  of  the  feline  order  [s/c]  are  remarkable  for  the 
prominence  of  the  superior  ligaments  of  the  larnyx,  by  which 
the  purring  is  most  probably  produced.  Vicq.  d'Azyr  aserilicd  the 
puiTing  of  the  cat  to  two  thin  membranes  situated  beneath  the 
inferior  ligaments;  but  we  [J.  Bishop]  were  unable  to  detect 
them ;  nor  could  Cuvier,  Wollf,  Casserius  and  others,  succeed  in 
finding  them." 

This  shows  thiit  the  vocal  nature  of  purring  has  been  observe<l. 
I  am  sorry  not  to  be  able  to  refer  to  the  memoir  of  Vicq.  d'  Azyr 
''On  the  Anatomy  of  the  Vocal  Organs  in  Mammals,"  1771),  to  find 
whether  he  goes  into  detail  in  regard  to  it.  Probably,  in  an  ana- 
tomical treatise  he  docs  not. 

9 

The  "Willow  Wands"  from  Burraud's  Inlet. — Some  i>ecu- 
liar  specimens  from  British  Columbia,  resembling  peeled  willow 
switches  were  exhibited  at  the  last  meeting  of  the  British  Associa- 
tion, and  were  commented  on  in  "Nature"  and  elsewhere  b}* 
naturalists,  among  whom,  Dr.  P.  L.  Sclater  (on  the  authority  of 
some  sea  captain  who  stated  that  they  were  derived  from  ajish) 
suggested  that  if  the  statement  were  correct  they  might  be  the 
hardened  notochord  of  some  unknown  fish.  Several  of  the  gen- 
tlemen referred  to  suggested  that  these  organisms  were  the  axes 
of  alcyonoid  polypes  allied  to  Pennatida  or  Virgularia^  and  Mr.  R. 
E.  C.  Stearns,  in  a  paper  lately  read  before  the  California  Acad- 
emy of  Sciences,  took  the  same  view,  suggesting  that  they  might 
be  allied  to  Umbellularia,    That  this  view  is  the  correct  one,  and 
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that  the  supposed  fish  was  only  a  '*  fish  story,"  there  can  be  no 
doubt  whatever.  Very  lately,  Mr.  Hemphill  has  forwarded  to  the 
California  Academy  of  Sciences  some  dry  Virgularias  (?)  from 
San  Diego,  California.  Although  the  genus  cannot  be  deter- 
mined without  alcoholic  specimens,  yet  the  axes  of  these  spec- 
imens, which  are  about  a  foot  long,  present  no  differences  whatever 
except  in  size,  from  the  Burrard's  Inlet  specimens,  of  which  the 
Academy  possesses  a  large  series.  Mr.  Hemphill  adds  in  a  letter 
to  Mr.  Stearns,  to  whom  I  am  indebted  for  this  information,  that 
these  animals,  though  not  attached  to  anything,  are  quite  hard  to 
pull  out  of  the  mud,  and  that  they  descend  into  it  at  low  water, 
protruding  the  upper  portion  of  the  polypidom  only  at  high  water. 
It  is  manifestly  improbable  that  the  Burrard's  Inlet  species,  which 
attains  an  axial  length  of  six  feet,  can  thus  conceal  itself,  and  this 
would  confirm  the  reports  which  have  been  circulated  here,  that  it 
is  found  only  in  deep  water. —  W.  II.  D. 

Absence  of  Eyes  in  Crustacea. — In  connection  with  the  jsub- 
ject  of  cave  life  and  the  probable  derivation  of  the  blind  crayfish 
of  Mammoth  cave  from  ancestors  able  to  see,  we  would  refer  our 
readers  to  the  following  remarks  of  Prof.  Wyville  Thomson  in 
"Nature,"  May  15,  on  Deidamia  leptodactyla  von  Suhm,  dredged  in 
lat.  21°  38'  N.,  long.  44°  39'  W.  in  1900  fathoms.  It  is  allied 
to  Astacus,  but  differs  from  all  the  typical  decapods  in  the  total 
absence  of  eye-stalks  and  eyes. 

"The  absence  of  eyes  in  many  deep-sea  animals  and  their  full 
development  in  others  is  very  remarkable.  I  have  mentioned 
("The  Depths  of  the  Sea,"  p.  176).,  the  case  of  one  of  the  stalk- 
eyed  (frustaceans  Ethuan  graniilata,  in  which  well-developed  eyes 
are  present  in  examples  from  shallow  water.  In  deqper  water, 
from  110  to  370  fathoms,  eye-stalks  are  present,  but  the  animal  is 
apparently  blind,  the  eyes  being  replaced  by  rounded  calcareous 
terminations  to  the  stalks.  In  examples  from  500  to  700  fathoms 
in  another  locality,  the  e^^e-stalks  have  lost  their  special  character, 
have  become  fixed,  and  their  terminations  combine  into  a  strong 
pointed  rostrum.  In  this  case  we  have  a  gradual  modification, 
depending  apparently  upon  the  gradual  diminution  and  final  dis- 
appearance of  solar  light.  On  the  other  hand,  Munida^  from 
equal  depths,  has  its  eyos  unusually  developed  and  apparently 
of  great  delicacy.  Is  it  possible  that  in  certain  cases,  as  the  sun's 
light  diminishes,  the  power  of  vision  becomes  more  acute,  while  at 
length  the  eye  becomes  susceptible  of  the  stimulus  of  the  fainter 
light  of  phosphoresence  ?    The  absence  of  eyes  is  not  unknown 
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amoug  the  Astacidse.  Astacus  pellucidus^  from  the  MammoUi 
cave,  is  blind,  and  from  the  same  cause — the  absence  of  light; 
but  morphologically  the  eyes  are  not  entirely  wanting,  for  two 
small  abortive  eye-stalks  still  remain  in  the  ppsition  in  which  eyes 
are  developed  in  all  normal  decapods.  In  Deidamia  no  trace 
whatever  remains  either  of  the  eyes  of  sight  or  of  their  pedicels.'* 

Ocelli  in  BuxrERFLiES. — Forty  years  ago,  Klug,  in  a  memoir 
on  the  occurrence  of  ocelli  in  insects,  remarked  that  these  organs 
were  not  found  in  butterflies, —  **not  even  in  Ilesperidse  ;"  and  so 
far  as  I  know  this  has  been  the  universal  testimony  of  naturalists. 
It  was  therefore,  with  some  surprise,  that  on  removing  the  scales 
from  the  head  of  Lerema  Acciiis  ^ ,  I  discovered  in  the  middle  of 
the  front,  a  conspicuous  ocellus.  Other  species  were  examined 
with  the  following  result :  Ocelli  are  present  in  both  sexes  of  £. 
Accius^  in  the  i  at  least  of  L.  Pattenii  (no  9  examined),  but  in 
neither  sex  of  L.  Hianna  !  I  could  not  find  any  in  the  neighbor- 
ing genera.  In  the  $  of  L,  Accius  and  L.  Pattenii  there  is  a 
single  ocellus  —  lenticular  and  smooth ;  in  the  9  of  the  former 
it  is  similarly  situated,  but  broken  up  into  three  minute  raised 
points,  all  together  equal  to  the  one  ocellus  of  the  ^  and  indica- 
ting that  the  latter  is  composed  of  three  confluent  ocelli. 

It  is  not  a  little  remarkable  that  in  other  Lepidoptera  possessing 
ocelli,  these  are  always  two  in  number,  and  situated  behind  the 
antenme,  probably  (I  am  unable  to  examine  specimens)  upon  the 
vertex.  In  some  Ilemiptera,  however,  the  ocelli  are  found  below 
the  eyes,  and  in  others  above,  so  that  this  feature  is  not  unprece- 
dented. It  would  scarcely  seem  as  if  the  position  of  the  ocelli 
had  the  same  morphological  significance  as  that  of  the  other 
organs. — S.  H.  Scuddek. 

Ox  A  IIabu  of  a  Species  of  Blarina, — I  recently  placed  a 
water-snake  (Tropidonotus  sipedon)  of  two  feet  in  length,  in  a  fern- 
ery which  was  inhabited  by  a  shrew,  either  a  large  Blarina  Caro- 
linensis  or  a  small  B.  talpoides.  The  snake  was  vigorous  when 
placed  in  the  case  in  the  afternoon  and  bit  at  every  thing  within 
reach.  The  next  morning  the  glass  sides  of  his  prison  were 
streaked  with  dirt  and  other  marks,  to  the  height  of  the  reach  of 
the  snake,  bearing  witness  to  his  energetic  eflbrts  to  escape.  He 
was  then  lying  on  the  earthen  floor  in  an  exhausted  state,  making  a 
few  ineffectual  efforts  to  twist  his  body,  while  the  Blarina  was 
busy  tearing  out  his  masseter  and  temporal  muscles.    A  large  part 
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of  the  flesh  was  eaten  from  his  tail,  and  the  temporal  and  masseter 
muscles  and  eye  of  one  side^  were  removed,  so  that  the  under  jaw 
hung  loose.  The  temporal  was  torn  loose  from  the  cranium  on 
the  other  side,  and  as  I  watched  him,  the  Blarina  cut  the  other 
side  of  the  mandible  loose,  and  began  to  tear  the  longicolli  and 
rectus  muscles.  His  motiohs  were  quite  frantic,and  he  jerked  and 
tore  out  considerable  fragments  with  his  long  anterior  teeth.  He 
seemed  especially  anxious  to  get  down  the  snake's  throat  (where 
some  of  his  kin  had  probably  "gone  before"),  and  revolved  on  his 
long  axis,  now  with  his  belly  up,  now  with  his  sides,  in  his  ener- 
getic efforts.  He  had  apparently  not  been  bitten  by  the  snake, 
and  was  uninjured.  Whether  the  shrew  killed  the  snake  is  oft^ 
course  uncertain,  but  the  animus  with  which  he  devoured  the  rep-^ 
tile  gives  some  color  to  the  suspicion  that  he  in  some  way  fright- 
ened him  to  exhaustiou. — E.  D.  Cope. 

BiBTHS    AT    THE    CENTRAL    PaRK    ZOOLOGICAL    GaRDEN. LioU 

{Felts  leo).  Two  cubs  born  January  25,  1873  (this  is  the  second 
time  that  lions  have  bred  on  the  Park)  ;  period  of  gestation  six- 
teen weeks ;  the  body  indistinctly  spotted,  long  black  hairs  being 
scattered  over  the  head  ;  born  blind. 

Lions  are  more  prolific  than  any  other  species  of  Felis ;  after 
the  first  litter  the  number  produced  is  seldom  less  than  four.  It 
is  a  well  known  fact,  that  these  animals  breed  more  freely  in  trav- 
elling menageries  than  in  zoological  gardens,  the  change  of  air  no 
doubt  having  considerable  infiuence  in  producing  this  result.  The 
Director  of  the  Dublin  Zoological  Gardens  has  been  more  success- 
ftil  than  any  other  Director  in  Europe  in  breeding  lions.  They 
have  never  been  able  to  raise  young  lions  in  the  London  Zoological 
Gardens.  Dr.  Bartlett,  the  Superintendent  of  the  Gardens,  in  a 
paper  read  to  the  Society,  says  :  — 

"  A  very  extraordinary  malformation  or  defect  has  frequently 
occurred  among  the  lions  produced  during  the  last  twenty  years,  in 
the  Regent's  Park.  This  imperfection  consists  in  the  roof  of  the 
mouth  being  open.  The  palatal  bones  do  not  meet,  the  animal  is 
unable  to  suck,  and  consequently  always  dies.  This  abnormal 
condition  has  not  been  confined  to  the  young  of  any  one  pair  of 
lions ;  but  many  lions  that  have  bred  in  the  Gardens,  and  were 
not  in  any  way  related  to  each  other,  have  from  time  to  time 
produced  these  malformed  young,  the  cause  of  which  appears  to 
me  quite  unaccountable." — W.  A.  Camden,  Director,  Central  Park 
Menagerie. 
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Generation  of  Eels  (Anguillj^).—  This  is  a  subject  that  has 
occupied  ttie  attention  of  naturalists  from  the  oarlie6t  dawn  of  Ich« 
tbyology  ;  and  its  importance,  both  in  a  physiological  and  econom- 
ical point  of  view,  has  alwa^'s  been,  and  still  is  recognize<l. 
Yarrell,  in  Jesse's  "Gleanings  in  Natural  History,"  and  in  the 
second  edition  of  the  '*  History  of  British  Fishes,"  Vol.  2,  p.  388, 
expresses  his  belief,  as  the  result  of  a  close  examination  of  a 
number  of  eels,  that  they  are  oviparous,  producing  their  3'oung 
like  other  true  bony  fishes ;  and  he  refers  in  support  of  this  opinion, 
to  some  Iluntcrian  drawings,  on  a  magnificent  scale,  b^*  Clifl. 
Dr.  Mitchell,  too,  of  New  York,  coincides  strictly  with  Yarroll. 
hough  hermaphrodites  in  fishes  have  hitherto  been  supposed  to 
occur  only  abnormally,  as  in  the  genus  Serranus,  the}' may  perhaps 
be  more  cotnmon  and  regular  than  is  admitted  in  the  books  of 
comparative  anatomy,  such  as  that  of  Owen,  wherein  fishes  are 
said  to  be  always  dioecious.  But  now  an  Italian  ph^'siologist,  G, 
B.  Ercolani,  in  the  Proceedings  of  the  "  Accademia  delle  Scienze 
di  Bologna,"  of  last  December,  describes  ''Perfect  Hermaphrodit- 
ism in  the  Eel ;"  the  genitals  only  completely  developed  at  sea 
during  the  month  of  December ;  ovaries  and  test<>8  then  and  there 
with  spermatozoa;  and,  as  he  believes,  the  spermatozoa  are 
discharged  into  the  peritoneal  sac,  and  the  ova  there  fertilized 
before  their  emission  from  tlie  body.  This  is  surely  an  interesting 
statement,  and  in  conformity  with  many  facts  well  known  regard- 
ing the  economy  of  thcf  eel.  But  it  requires  confirmation,  and 
indeed  the  subject  is  so  very  curious  and  important,  that  it  is  to  be 
hoped  that  ichthyologists  o;i  the  seacoast  will  pursue  the  inquiry 
to  its  legitimate  conclusion. — I^ml  and  Water. 

Anatomy  of  the  King  Crab.  —  M.  Alphonse  Milne-»lward9 
finds  that  the  circulating  apparatus  of  Limulus  is  more  perfect  and 
complicated  than  that  of  any  other  articulate  animal.  The  venous 
blood,  instead  of  being  diffused  through  interorganic  lacunse,  as  in 
the  Crustacea,  is,  for  a  considerable  portion  of  its  course,  enclosed 
in  proper  vessels  with  walls  perfectly  distinct  from  the  adjacent 
organs,  originating  frequently'  by  ramifications  of  remarkable  deli- 
cacy, and  opening  into  reservoirs  which  are  for  the  most  part  well 
circumscribed.  The  nutritive  liquid  passes  from  these  reservoirs 
into  the  branchiffi,  and,  after  having  traversed  these  respiratory 
organs,  arrives,  by  a  system  of  branchio-cardiac  canals,  in  a  peri- 
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cardiac  chamber,  then  penetrates  into  the  heart,  of  which  the  di- 
mensions are  very  considera'ble.  It  is  then  driven  into  tubular 
arteries  with  resistant  walls,  the  arrangement  of  which  is  exceed- 
ingly complex,  with  frequent  anastomoses,  and  of  which  the  ter- 
minal ramifications  are  of  marvellous  tenuity  and  abundance.  He 
has  also  found,  as  Prof.  Owen  had  intimated,  that  the  nerves  are 
cotnpletel}'  enslieathed  by  the  blood  vessels.  —  Annals  and  Mug, 
Nat.  History,  Feb,,  1«73. 

The  Rose-breasted  Grosbeak  {Goniaphea  Ludoviciana) . — I 
wish  to  testify  to  the  benefits  this  bird  confers  by  destroying  the 
"Colorado  Potato  Bug'*  {Dcfryphora  decem-lineata  Say),  cutworms, 
and  other  insects.  I  have  often  seen  the  birds  feeding  in  company 
with  robins,  bluebirds,  orioles,  tanagers  and  other  birds,  in  vari- 
ous parts  of  the  state,  where  thoy  appear  to  be  abundant,  particu- 
larly in  spring.  They  frequent  open  timber,  fields  and  ploughed 
lots  away  from  traveled  roads.  Their  note  resembles  that  of  the 
scarlet  tanager ;  when  flying,  the  white  on  the  wings  causes  them 
to  look  something  like  the  red-headed  woodpecker.  I  have  never 
known  them  to  eat  green  peas,  as  Mr.  Allen  says  that  the  black- 
headed  grosbeak,  their  nearest  ally,  does.  —  Henut  II.  Mapes, 
Kalamazoo,  Michigan, 

Canaries  Nesting. —  Confined  b\'  illness  I  have  for  several  days 
watched  a  pair  of  canaries  making  their  nest.  They  are  now 
lining  it,  using  feathers  for  that  purpose,  a  portion  being  from  their 
own  bodies,  though  not  (I  think)  purposely  detached.  The  rest 
are  feathers  which  I  have  put  on  the  bottom  of  the  cage.  I  was 
struck  with  this  observation,  that  every  time  a  feather  was  taken 
to  the  nest,  it  was  first  deliberately  dipped  into  the  water  cup,  then 
put  in  its  place,  when  the  building  bird,  most  frequently  the  female, 
would  drop  into  the  nest  and  then  wriggle  the  body,  to  give  shape 
to  the  structure.  The  soaking  of  the  feathers  was  evidently  a 
matter  of  design,  namely,  to  cause  them  to  lie  in  place,  and  receive 
the  proper  bend  from  the  motion  of  the  bird's  body.  I  think  this 
indicates  considerable  intelligence  in  these  little  pets. —  S.  Lock- 
wood,  February  14. 

An  Aquatic  Bombycid  Moth.  —  Mr.  Bar  of  Cayenne  has  for- 
warded to  the  Entomological  Society  of  France,  descriptions  and 
specimens  of  the  various  stages  of  an  interesting  Bombycid.  The 
larva  lives  under  stones  in  streams  and  rises  to  the  surface  for 
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transformation.  The  cocoons  arc  found  in  clusters  floatiDg  on  the 
water.  Aquatic  caterpillars  have  hitherto  been  known  only  in  the 
lower  families  of  Lepidoptera. 

The  Education  op  Apes.  —  The  following  query  comes  fron 

a  "  layman,"  but  is  worth  considering : — 

'^  Suppose  a  man  whose  wealth  corresponded  with  his  love  tot 
scientific  investigation,  or  some  liberal  institution  or  govemmeDt 
in  his  place,  should  commence  the  following  experiment,  viz. ;  the 
careful  education  of  a  family  of  the  most  intelligent  apes,  throngb 
generation  after  generation,  with  a  view  of  determining  wbetber 
such  a  system  would  result  in  an  increased  development  of  brain, 
both  in  size  and  quality,  and  in  the  retention  by  one  generation  of 
knowledge  acquired  by  a  former.  Of  course  this  must  be  done  io 
the  native  land,  in  a  climate  adapted  to  them,  and  with  extreme 
and  constant  care,  and  the  result  in  the  life-time  of  one  man  might 
be  hardly  perceptible.  Would  not  such  an  experiment,  however, 
be  of  immense  consequence  to  science  however  it  might  result?" 

Faulty  Instinct  in  a  Cat. — Having  ended  ^ome  incomplete 
studies  last  summer  on  a  pine  snake,  it  became  a  question  how  to 
dispose  of  it  for  the  winter,  so  as  to  have  it  in  condition  for  r^ 
newed  observations  at  the  returning  season.  This  was  done  thai. 
Its  box  was  neatly  covered,  and  converted  into  a  flower  stand,  so 
that  in  blissful  ignorance  our  lady  visitors  were  not  horrified, 
when  admiring  the  sitting  room  flora,  with  any  suspicion  of  i 
terrible  "snake  beneath  the  flowers." 

We  have  a  cat,  which,  already-  adult,  was  brought  from  ''The 
Pines,"  and  doubtless  had  a  knowledge  of  snakes,  proliably  both 
by  inheritance  and  acquaintance.  Yesterday,  March  2d,  the  rep- 
tile set  up  its  peculiar  blowing  in  its  dark  box.  It  was  a  sight  to 
observe  the  actions  of  the  cat.  There  was  plainly  astonishment 
in  that  feline  pate.  She  kept  her  place,  turning  her  head  towanis 
the  several  corners  of  the  room,  and  listening  intently.  Slill 
continued  that  strange  blowing  of  the  snake,  like  a  loud  wheezing 
of  wind  escaping  from  a  rent  in  a  great  forge  bellows.  The  cat 
now  fixed  her  eyes  on  the  box  whence  the  sound  came.  It  hap- 
pened that  a  strip  of  dark  colored  cloth  la}'  on  the  box,  with  t 
part  pendent  to  the  floor.  Pussy's  mind  was  made  u[i — that  was  a 
snake  —  nothing  surer,  for  the  sound  kept  steadily  coming  from 
that  very  spot.  Now  the  cat  crouched  low  and  crept  very  slowly 
indeed,  with  eyes  riveted  on  the  prey.  Still  the  reptile  hissed  and 
the  cat  slowly  advanced.     Now  came  a  pause  of  but  a  second,  and 
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the  beast  sprang  seizing  the  pseudo-snake.  There  was  an  attempt 
at  a  shake ;  but  its  illusion  bad  vanished.  Such  a  look  of  silly  as- 
tonishment and  feline  disappointment  as  followed  cannot  be 
described.  All  that  can  be  said  is,  this  new  experience  had  its 
manifestation.  As  sometimes  with  other  hunters,  puss3''s  prey 
was  not  worth  the  powder,  and  she  turned  away  in  disgust.  The 
exact  nature  of  her  perplexity  we  cannot  know ;  for  still  the 
hissing  was  kept  up.  Although  decidedly  at  fault  in  its  attack  on 
the  strip  of  cloth,  yet  this  whole  affair  seems  to  me  a  case  of 
awakened  instinct.  It  is  a  year  and  a  half  since  she  has  been 
here.  How  much  of  recollection  of  individual  knowledge,  or  ex- 
perience ;  and  how  much  of  awakened  inherited  habit,  or  instinct, 
and  what  the  concatenation  of  these  things  might  be  in  that  feline 
thinking,  are  perhaps  problems  to  be  referred  to  some  future  me- 
taphysicist  in  zoology.  One  curious  habit  of  this  cat  deserves 
mention.  Her  cry,  whether  caused  by  want  of  food  or  any  other 
attention,  is  exactly  that  of  our  American  puma  {Felis  puma 
Shaw)  popularly  known  as  the  panther  or  painter.  I  have  heard 
the  female  puma's  cry  so  piercing  and  distressing,  and  the  like- 
ness is  so  close,  that  the  sound^of  pussy's  cry  is  positively  an- 
noyiiig  to  me.  The  difference  between  them  is  entirely  one  of 
loudness.  Even  the  very  timbre,  or  quality  of  tone  is  identical. 
The  cat  is  black  and  white  and  in  disposition  as  gentle  as  others, 
even  showing  affection.  I  ought  to  say  that  when  a  kitten  she 
was  a  favorite  of  my  lamented  friend,  that  accomplished  botanist, 
the  late  Dr.  P.  D.  Kineskern,  and  even  in  the  pains  of  his  de- 
parture her  kitten  gambols  on  his  bed  entertained  that  good  and 
excellent  man,  wbo  is  known  in  posthumous  fame  as  the  philoso- 
pher of  the  Pines. —  Samuel  Lockwood. 

Variation  in  Dentition. — Mr.  Allen  and  others  may  be  inter- 
ested in  a  case  showing  that  even  the  dental  formula,  so  univer- 
sally employed  in  framing  generic  and  higher  groups  of  mammals, 
is  variable,  and  therefore  not  always  reliable.  In  the  skull  of  a 
wolf  (Cams  lupus  L.,  race  occidentalis  Rich.,  strain  griseo-cUbus 
Bd.,)  I  find  the  dentition  not  only  anomalous,  but  also  asymmet- 
rical; there  is  a  supernumerary  tooth  on  the  right  side  of  the 
lower  jaw.  The  extra  tooth  is  a  molar  behind  the  last  true  molar, 
making  three  teeth  back  of  the  large  sectorial  one.  It  is  small 
(about  as  much  less  than  the  last  true  molar  as  this  one  is  less 
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than  the  penultimate),  but  well  developed,  single-rooted,  circalar, 
very  obtusely  conical.  There  is  nothing  to  meet  it  above,  since  it 
sets  entirely'  back  of  the  upper  series.  On  the  other  side  of  the 
under  jaw  there  is  a  slight  pit  in  the  bone,  corresponding  to  the 
situation  of  the  extra  molar,  and  showing  an  inetfectual  ni$u9  in 
the  same  direction.  In  all  other  respects  the  dentition  is  normal. 
To  judge  from  a  limited  experience,  this  is  an  uncommon  anomaly ; 
I  have  never  before  met  with  it  in  a  feral  animal.  The  prepara- 
tion (No.  2,728  of  the  writer*s  coll.)  goes  to  the  Smithsonian. 
— Elliott  Coues,  Fort  Randall^  Dakota, 

IIow  TO  Clean  the  Euplectella. — This  beautiful  sponge  is 
becoming  a  favorite,  and  deservedly,  with  lady  collectors.  Its 
marvellous  delicacy  and  purity,  after  long  exposure  without  a  glass 
shade,  becomes  sadly  injured  by  the  adhering  dust.  I  had  a  speci- 
men given  me  lately,  wJiich.  from  this  cause  had  become  so  un- 
sightly as  to  be  accounted  worthless.  I  filled  a  deep  jar  with 
water,  and  stirred  into  it  a  good  table  spoonful  of  chloride  of  lime. 
An  hour  or  so  was  then  given  for  the  lime  to  settle.  After  this, 
the  specimen,  held  by  a  clean  thread,  was  suspended  in  the  flnid 
for  twelve  hours  or  so.  It  was  then  taken  out  by  the  thread,  and 
suspended  a  few  hours  in  clean  water.  Xbis  entirely  removcfl  the 
chlorine.  It  was  then  suspended  in  the  air  to  dry,  after  which 
it  was  of  immaculate  whiteness,  and  sparkled  like  the  frosted 
snow. —  S.  L. 

Woodpeckers  Tapping  Sigau  Tiikes. —  Upon  the  Iowa  Uni- 
versity campus  we  have  a  number  of  grand  old  aboriginal  oaks,  a 
favorite  resort  for  redheaded  woodpeckers  {Melanerprs  eriithro- 
cephalus).  Among  the  young  and  growing  trees  that  have  been 
transplanted  upon  the  campus  are  some  sugar  maples  (Acer  saccJia- 
rhiiim)  the  bodies  of  which  are  six  or  eight  inches  in  diameter. 
Seeing  the  woodpeckers  busily  tapping  upon  tliem  I  examined  the 
trunks  and  found  them  perfectly  sound,  but  the  birds  had  pierced 
many  holes,  of  the  usual  size,  through  the  bark  and  into  the 
cambium  layer,  where  they  stopped.  The  sap  was  flowing  freely 
from  the  holes,  and,  watching  the  niovoments  of  the  birds  after- 
ward upon  the  trees,  I  became  convinced  that  they  were  sucking 
the  sap  and  that  they  had  pecked  the  holes  for  the  purpose  of 
obtaining  it.  This  habit  is  probably  not  new  to  ornithologists,  but 
I  am  not  aware  that  it  has  before  been  noticed. —  C.  A.  AViirrE. 
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The  "White-rcmped  Shrike. — In  a  residence  of  two  j'ears  in 
central  and  southern  Iowa,  I  killed  a  large  number  of  shrikes,  and 
although  the  greater  number  were  plainly  referable  to  CoUurio 
excubitoroides,  there  were  some  that  I  could  not  satisfactorily 
place  as  belonging  either  to  C.  exctibitoroides  or  C,  Lndovicianus^ — 
they  seeme<l  to  be  intermediate  between  the  two ;  generally  nearer 
the  former  than  the  latter.  Occasionally  an  individual  would 
agree  very  nearly  with  Baird's  description  of  C,  Ludovicianus^ 
though  without  undoubted  specimens  of  the  Irttter  bird  from  the 
southern  states,  I  was  unable  to  decide  whether  the}'  were  ab- 
solutely identical,  or  in  what  the  difference  consisted.  I  mention 
this  fact  to  show  that,  while  occasional  observations,  or  observa- 
tions for  a  limited  space  of  time,  would  probably  result  in  the 
conclusion  that  C  exaibitoroides  was  the  only  form,  close  and  ex- 
tendeil  observation  would  show  a  strong  variation  in  many  cases 
toward  the  C.  Ludovicmnus  type,  while  rarely  a  specimen  would 
be  found  that  would  appear  to  be  absolutely  of  that  species. 
Nevertheless,  the  typical  excubitoroides  is  the  predominating,  and 
by  far  the  commonest,  form  ;  nor  could  I  observe  anything  in  the 
habits  of  the  birds  pointing  to  two  species  or  even  well-defined 
varieties ;  birds  mated  together  ^sometimes  showing  considerable 
differences  of  plumage. — T.  Maktin  Trippe,  Orantje,  X.  J. 

Tadpoles  in  Winter. —  An  esteemed  contributor  sends  us  an 
account  of  tadpoles  that  were  found  early  this  spring,  having 
passed  the  winter  in  that  condition,  which  he  considered  as  per- 
haps a  case  of  arrested  development.  It  is  however  well  known 
that  the  large  bull  frog  {Rana  pipiens)  is  (at  least  in  the  New 
England  States)  two  or  three  years  in  the  larval  or  tadpole  con- 
dition, and  if  retained  in  a  tank  and  forced  to  keep  up  its  fish-like 
life  there  is  no  knowing  how  long  the  larval  state  would  be  re- 
tained. The  experiments  made  by  Prof.  Wyman  several  years 
since  resulted  in  keeping  the  tadpoles  for  a  number  of  3'eai*s, 
and  at  the  end  the  water  was  accidentally  let  out  of  the  tank. 
If  any  one  will  take  the  trouble  of  trying  the  experiment  it  will 
probably  be  found  that  unless  the  tadpoles  are  allowed  a  chance 
to  hop  along  shore  about  the  time  their  legs  are  developed,  they 
can  be  greatly  retarded  in  obtaining  their  perfect  form  as  frogs  or 
toads.  Many  of  our  New  England  species  of  frogs  and  toads 
develop  very  rapidly,  passing  through  the  tadpole  condition  in  a 
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week  or  two,  while  others  are  naturally  much  longer  in  making 
the  change,  and  probably  both  Eana  fontinalis  and  Buna  pipiens^ 
'  and  perhaps  other  species,  require  to  pass  one  or  two  winters  in 
the  tadpole  state. —  F.  W.  P. 

TuE  Golden-winged  Woodpecker. — In  his  **  Notes  of  an  Or- 
nithological lieconnoissance  of  portions  of  Kansas,  Colorado,  Wy- 
oming, and  Utah,"  J.  A.  Allen  speaks  of  specimens  of  Colaptes 
auratuSy  taken  in  eastern  Kansas,  showing  a  tendency  to  the  col- 
oration of  (7.  Mexicamts  in  having  the  ^^  black  maxillary  patch, 
more  or  less  tinged  with  red ;"  and  mentions  one  from  Florida 
with  the  same  peculiarity.  I  have  observed  ted  featliers  in  the 
cheek  patches  of  birds  shot  at  Orange,  N.  J.,  in  three  or  four 
instances ;  and  in  one  case  the  black  was  quite  thickly  sprinkled 
with  small  specks  of  bright,  shining  red,  more  brilliant  than  that 
of  the  nape.  Here  we  have  an  instance  of  occasional  individuals 
of  one  species  exhibiting  a  tendency  to  vary  in  the  direction  of  a 
congeneric  species,  not  occuning  within  fifteen  hundred  iplles  of 
the  former. — T.  Martin  Tripfe,  Orangey  N.  J. 

Ornithological  Queries. — I, wish  to  make  two  or  three  orni- 
thological queries  through  the  pages  of  the  Naturalist.  What 
are  the  southernmost  localities  in  which  the  following  species  are 
known  to  breed?  viz :  liegulus  satrapa^  li.  calendula^  Anorthura 
hyemalis^  Jxinco  hyemalis^  Plectrophanes  picUis^  P.  Lapponicus  and 
P,  nivalis?  What  is  the  eastern  limit  of  Yirto  Belli?  and  what  is 
the  southern  and  southwestern  range  of  Pediacctes  phaManellual 
I  am  very  desirous  of  obtaining  information  on  these  points. — T. 
Martin  Trifpe,  Orange^  JV.  J, 

Mode  of  Egg-laying  of  Agrion. —  Mr.  G.  W.  Dunn  writes  us 
that  while  collecting  at  Santa  Cruz,  California,  he  obser>'ed  a 
species  of  Agrion  (as  we  find  the  insect  to  be)  "fl^ung  about  the 
water  united  male  and  female.  The  female  would  light  on  a 
spear  of  grass  growing  in  tlie  water  ;  the  male  would  then  let  go, 
and  the  female  go  down  the  grass  twelve  or  fifteen  inches  under 
water  and  deposit  her  eggs." 

Habits  of  Monoiiammus  dentator. — On  the  9th  of  June,  1872, 
my  attention  was  directed  to  a  yellow  pine  {Pinus  mitis)  about 
fifty  feet  high  and  twelve  inches  in  diameter,  in  which  several 
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holes  about  the  size  of  a  pencil  were  to  be  seen  at  various  points 
on  the  trunk. 

On  removing  the  bark  I  found  an  adult  insect  already  fVee  and 
the  heads  of  several  others  appearing  through  the  wood.  On  fur- 
ther investigation  during  the  next  few  weeks  I  obtained  from  the 
tree  no  less  than  eighty  of  these  beetles  in  all  stages  of  develop 
ment,  which,  considering  the  size  of  the  tree,  was  a  large  number. 
I  observed  that  the  largest  beetles  were  near  the  foot  of  the  tree, 
and  that  the  larvre  almost  invariably  avoided  a  knot  on  account  of 
the  hardness  ( ?)  of  the  wood.  Where  the  diameter  of  the  tree 
was  about  si;c  inches  the  larvfe  would  bore  through  the  trunk  in- 
stead of  making  only  a  surface  bore  as  they  did  where  the  diam- 
eter was  greater. 

The  larva  is  a  footless,  j'ellowish  white  grub,  more  or  less 
hairy,  cylindrical  In  shape,  and  about  one  and  four-tenths  inches 
long,  and  three-twentieths  of  an  inch  in  diameter.  The  body  in- 
cluding th^  head  is  made  up  of  fourteen  segments,  the  last  eight 
of  iihich  have  a  kind  of  ridge  on  each  side,  covered  with  hairs 
longer  than  those  which  are  found  on  the  rest  of  the  body  and 
which  doubtless  assist  it  in  locomotion,  the  second  segment  next 
the  head  is  flattened  on  the  upper  side.  On  both  the  upper  and 
under  sides  of  the  body  are  seven  raised  rough  spots  at  right  an- 
gles with  the  ridges  on  the  sides.  It  feeds  on  the  sap  wood  or 
inner  bark  until  autumn,  when  it  turns  aside  and  bores  outward 
leaving  its  passage  filled  with  chips.  Within  the  distance  of  from 
one-half  to  one-tenth  of  an  inch  from  the  bark  it  forms  a  smooth, 
hollow,  curved  excavation  about  the  size  of  an  almond  in  which  it 
undergoes  its  transformations  during  the  winter  or  even  as  late  as 
the  last  of  June. 

The  pupa  is  white  and  varies  in  size  from  three-fourths  of  an 
inch,  to  an  inch  and  one-tenth.  In  this  state  it  resembles  the 
imago,  the  only  difference  being  that  the  elytra  are  not  developed. 

After  remaining  in  the  pupa  state  during  a  space  of  time  which 
varies  according  to  circumstances  it  is  transformed  to  a  beetle 
and  after  a  short  time  gnaws  its  way  out,  appearing  from  the  first 
of  June  to  the  middle  of  July.  The  imago  is  brownish,  mottled 
with  gra}',  black,  and  cream  color,  and  varies  in  size  from  three- 
fourths,  to  something  over  an  inch  in  length.  The  two  sexes 
differ  in  the  great  length  of  the  antenna,  which  in  the  male  are 
flill  twice  the  length  of  the  body,  and  in  the  development  of  the 
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anterior  tcarsi,  which  in  the  male  are  much  broader  than  in  the 
female.  It  is  unuecessar}'  further  to  describe  the  imago  as  in  this 
state  the  deutator  is  well  known.  I  have  onl}'  taken  these  beetlen 
in  Massachusetts  but  have  found  traces  of  them  in  Connecticat 
and  in  northern  New  York,  whence  it  can  be  inferred  that  they 
inhabit  all  New  England.  —  F.  C.  Bowditch. 

The  Painted  Bunting. — The  Plectrophanes  pictus  vxHited  south- 
ern Iowa  last  fall  in  great  numbers,  appearing  toward  the  close  of 
October,  but  whether  it  is  as  abundant  every  season  I  cannot  say, 
but  am  inclined  to  think  that  it  was  far  more  common  than  usual, 
as  was  the  case  with  almost  all  northern  birds.  In  its  habits  it 
was  very  similar  to  the  Lapland  longspur,  but  differed  in  1>eing 
less  gregarious,  frequently'  feeding  singly  or  in  small  parties  of 
five  or  six,  which  the  latter  bird  seldom  does,  and  in  showing  a 
partiality  for  wet  meadows  and  moist  low-lying  prairie  swales, 
while  the  longspur  prefers  the  cornlields  and  higher  ground,  as  a 
rule,  and  does  not  appear  until  some  weeks  after  pictus,  ^The 
notes  and  flight  of  the  two  species  are  quite  similar,  though  dis- 
tinguishable.— T.  M.  Trippe,  Garden  Urove,  Iowa, 

New  North  American  IIymenoptera.  —  The  last  number  of 
the  Transactions  of  the  Acudeni}-  of  Science  of  St.  Louis  contains 
a  posthumous  paper  by  the  late  \\,  I).  Walsh,  in  which  man}'  new 
species  of  Teuthredinidie,  and  Ichneuuionidte  are  described. 

ANTHROPOLOGY. 

N(,TE  ON  A  Collection  of  Skin  Scrapers  from  New  Jersey. — 
Since  the  publication  of  our  notice  of  the  stone  implements  found 
in  New  Jersey,  in  the  Naturali:;t  for  March  and  April,  1H72,  our 
attention  has  been  freciuentl}"  called  to  the  greater  variety  of 
shapes  than  we  then  supposed  to  occur,  and  to  the  unusual  degree 
of  excellency  exhibited  in  the  manufacture  of  these  well  known 
relics.  In  the  paper  referred  to,  we  figured  four  relics  as  scra- 
pers, each  bearing  considerable  resemblance  to  the  others.  In  a 
collection  of  llf\y-four  specimens  lying  before  us,  we  fin<l  five 
typos ;  one  of  them  is  the  English  form,  being  thin  flakes  of 
jasper,  of  a  uniform  surface  on  one  side,  sloping  to  either  side 
from  a  median  ridge,  and  chipped  to  a  bevelled  edge  in  ft"ont. 
The  three  specimens  bear  considerable  resemblance  to  those  fig- 
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ured  by  Mr.  Evans  x>n  page  273  of  his  "  Ancient  Stone  Implements 
of  Great  Britain."  Eleyen  of  these  scrapers,  all  of  jasper^  are  tri- 
angular in  outline,  and  of  very  beautiful  finish ;  exceeding  in 
beaut}'  of  form  and  careful  workmanship  any  figures  given  b}'  Mr. 
Evans.  Of  them,  but  two  are  bluntly  ended,  and  but  one  without 
the  characteristic  bevelled  edge  of  scrapers.  The  triangular  form 
appears,  as  a  rule,  to  have  the  scraping  edge  convex,  the  sides 
chipped  to  a  cutting  edge,  and  the  imi)lement  itself,  even  when 
very  small,  appears  to  be  chipped  from  a  nodule  of  mineral,  and 
not  fashioned  from  a  flake,  as  those  just  described.  Tiie  variation 
in  size  of  these  triangular  scrapers,  as  exhibited  in  this  series,  is 
from  two  and  one-half  inches  in  length  by  one  and  five-eighths 
inches  in  width,  to  seven-eighths  in  length  by  five-eighths  in  width. 
This  smallest  specimen  is  in  all  respects  a  ver}-  beautifuU}'  wrought 
specimen,  having  the  bevelled,  or  "scraper"  edge  ver}-  distinctly 
chipped. 

The  form  of  scraper  that  is  most  usually  met  with,  in  our  New 
Jersey  ''  finds,"  is  that  which  we  have  described  in  Vol.  vi  of  the 
Naturalist,  pages  221-223,  the  figures  of  which  we  here  repro- 
duce (Figs.  131,  132,  133,  134).  This  type,  which  is  a  modifi- 
cation of  the  spoon-shai)ed  scrapers  described  by  Mr.  Evans, 
appears  to  have  been  the  favorite  one  among  the  Delaware 
tribes.  There  are  twenty-one  specimens  in  this  little  collection, 
all  of  which  arc  carefully  wrought,  and  but  thrde  of  thoni  are  of 
slate.  While  in  general  appearance  this  form  suggests  the  utili- 
zation of  the  bases  of  spearliea<ls  in  their  manufacture,  we  doubt 
very  much,  after  examining  a  very  large  number,  if  this  was  the 
rule.  We  think,  rather,  that  it  was  the  exception,  because  this 
type  of  scraper  very  generally  is  thicker  than  spearpoints  ;  the  stem 
or  handle  is  thinner  than  the  blade ;  the  upper  side  or  that  from 
which  the  bevelling  proceeds  is  ridged,  while  beneath  it  is  flat  or 
nearly  so ;  all  of  which  shows  a  variation  from  ordinary  spear  and 
arrowheads,  which  could  not  have  been  produced  by  an}'  chipping 
of  the  base  of  either  of  those  implements.  The  implements  figured 
in  Vol.  vi  of  the  Naturalist,  pages  212  and  213,  here  reproduced 
as  Figs.  135,  13C,  137,  we  now  believe  to  be  scrapers  and  not 
spear  or  arrowpoints.  The  variation  in  size  of  this  stemmed  or 
modified  spoon-shaped  scraper  is  from  three  inches  in  length  by 
two  in  greatest  breadth,  to  one  inch  in  length,  by  about  seven- 
eighths   in  width.     As  in  the  preceding  instance,  this  smallest 
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specimen  is  equally  03  well  wrought  as  the  larger,  and  varies  ttom 
tliGiu  only  in  having  a  notched  b&se,  ratlier  tlian  a  narrow  and 
straight  stem.  It  is  flat  upon  one  side  and  convex  upon  the  other, 
with  a  beautifully  chipped  bevelled  edge.    It  certainly  waa  made 


from  a  notlnio  of  jnsppr  directly,  and  not  from  a  broken  arrow- 
head, chipped  into  a  scraper. 

AnotJior  small  specimen  varies  from  the  above  in  being  of  much 
greater  width  and  of  ttic  same  length.  The  edge  in  this  case  is 
bevelled  from  eacli  side,  so  ttiat  the  specimen  may  have  been  origi- 
nally an  arrowhead.  The  form  of  the  implement  suggests  the 
blunt  anowheads  described  by  Schoolcraft,  as  being  employed  by 
young  boys  when  learning  to  use  the  bow  and  arrow ;  being  nintle 
blunt  that  they  miglit  not  |>iorce  the  target.    This  type  of  bandied 
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aorapers  Tories  eomevhat  iu  the  relative  widths  of  hestl  and 
htuidle,  so  that  the  gradation  to  other  formti,  especially  the  trian- 
gular or  kite-shaped,  can  be  traced  in  every  considerable  collec- 
tion. 

The  form  of  scraper  described  by  Mr.  Evans  as  "horseshoe- 
shaped"  ia  representei,!  in  the  scries  by  seven  specimens,  while 
five  others  approach  this  type,  and  are,  as  it  were,  connecting 


links  with  the  preceding  tj-pes.  These  twelve  specimens  are  all 
of  jasper,  very  well  chip[>ed  over  their  whole  surface,  although  not 
aa  smoothly  wrought  as  the  preceding  and  hnve  well  defined  scrap- 
ing edges  along  certain  portions  of  their  margins.  In  size  they 
are  about  the  same  as  the  sitecimens  figured  by  Mr.  Evans,  with 
probably  a  smaller  proportion  of  the  lai^er  ones. 

The  spoon-shaped  scraper,  of  which  Mr.  Evans  figures  a  pretty 
specimen  on  page  277  of  his  work,  is  represented  by  three  speci- 
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mens  in  our  scries,  one  of  which  is  very  similar  to  that  referred  to 
from  the  Yorkshire  wolds.  The  others  have  the  bowl  of  the 
spoon  not  so  well  defined,  but  otherwise  are  well  mode  scrapers. 
There  are  also  three  other  specimens,  that  might  be  more  prop-> 
erly  called  knife-shaped  scrapers,  in  that  the  bowl  and  stem  or 
handle  are  of  the  same  width.  The  scraping  edge  is,  however, 
circular,  as  in  the  true  s{)oon-8haped  form.  Thci^e  may  be  looked 
upon  as  connecting  links  with  the  quadrangular  or  horseshoe- 
shaped  scrapers.  There  remains  one  other  specimen  to  notice, 
being  a  '^  side  scraper,"  as  Mr.  Evans  calls  this  form,  that  is,  one 
that  is  broader  than  it  is  long.  It  is  made  of  slate,  chipped  with 
some  care  ;  is  two  inches  in  length  by  three  in  width,  lioth  sides 
are  adapted  to  scraping,  being  each  well  chipped,  with  the  lower 
side  flatter  than  the  upi)er  surface.  What  perhaps  might  be  callcti 
the  tnie  edge,  is  somewhat  more  extended  than  the  other,  fh)m 
the  barblike  projections  at  cither  end,  which  barbs  give  a  finisheil 
appearance  to  the  implement,  which  otherwise  might  have  been 
looked  upon  as  merely  a  flake  or  unflnished  specimen.  This  form 
of  scraper  is  not  common  with  us. 

After  a  careful  stud}'  of  these  and  many  other  specimens  of  this 
form  of  implement,  found  in  New  Jersc}',  we  have  determined,  we 
think : 

First.  That  jasper,  quartz  and  allied  minerals  were  preferreil  in 
manufacturing  scrapers. 

Secondly.  That  as  much  care  was  taken  in  their  shaping  and 
finishing,  as  was  the  case  with  arrowpoints  and  spearpoints. 

Third!]/.  That  but  few  ^'flakes"  were  utilized  in  making  scrajxirs, 
as  is  the  case  with  European  specimens. 

Fourthbj,  That  the  majority  of  scrapers  were  intended  to  be 
inserted  in  handles  of  bone  or  wood. 

Fifthbj.  That  large  spearheads  especially,  and  some  arrow- 
heads were  used  for  making  scrapers,  having  previously  lost  their 
points,  and  being  too  short  to  be  repointod. 

Ldstbf.  That,  as  a  class,  the  New  Jersey  scrapers  are  smaller 
than  those  found  in  Europe.  —  Charles  C  Abbott,  M.D. 

MICROSCOPY. 

iMrROVEMEXTS  IN  OBJECTIVES. — iMr.  AVcuham  has  placed  micros- 
copists,  and  indeed  all  persons  interested  in  scientific   progress, 
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under  a  new  obligation,  by  his  last  paper  on  object-glasses,  con- 
tributed to  the  Royal  Microscopical  Society.  He  seems  to  be 
strangely  unconscious  of  the  fact  that  he  cares  more  for  human 
progress  than  for  trade  secrets ;  and  he  publishes,  with  the  utmost 
apparent  indifference,  exactly  what  the  world  wants  to  know,  but 
what  it  knows  too  well  would  be  by  most  persons  devoted  to  se- 
crecy and  to  personal  business  purposes. 

Introductory  to  an  explanation  of  his  new  formula  for  objec- 
tives, Mr.  Wenham  reviews  the  history-  of  the  modern  (English) 
objectives. 

In  the  3'ear  1829,  before  which  time  three  superposed  achromatic 
lenses  were  employed  simply  as  a  means  of  increasing  power,  the 
late  Mr.  Lister  discovered  and  published  the  law  of  aplanatic  foci, 
that  by  separating  suitably  connected  lenses  one  or  two  positions 
could  be  found  in  which  spherical  aberration  was  balanced ;  and 
Mr.  Ross  constructed  in  1831,  with  unexpected  success,  the  first 
objective  embodying  this  principle.  Mr.  Ross  then  discovered 
that  the  interposition  of  a  cover-glass  removed  the  aplanatic  focus 
to  a  different  plane,  causing  negative  aberration  and  requiring  the 
lenses  to  be  brought  closer  together ;  and  he  therefore  introduced 
the  screw  collar  adjustment  wliich  has  now  become  universal. 
These  objectives  consisted  of  tliree  pairs,  the  double  convex  crown 
and  plano-concave  flint  of  each  pair  liaving  their  contact  surfaces 
of  equal  radius  and  balsanied  togetiicr,  the  three  pairs  having  foci 
about  in  the  proportion  of  one,  two,  three,  and  the  anterior  pair 
being  at  a  considerable  and  varial)le  distance  from  the  other  two 
pairs.  In  this  combination  the  softness  of  the  flint  glass  forming 
the  first  plane  surface  was  unfortunate,  and  the  angular  aperture 
of  a  J  was  limited  to  C0°. 

In  the  year  1^37,  jSIr.  Lister  furnished  Mr.  Ross  a  diagram  of 
a  triple  front  lens,  consisting  of  a  plano-concave  of  flint  between 
two  plano-convex  crowns,  for  the  purpose  of  protecting  the  flint 
iVom  the  exposure  to  the  air  and  of  diminishing  the  depth  of 
curvature,  which  was  unfavorable  for  the  passage  of  the  marginal 
rays.  The  front  surface  of  the  middle  pair  was  made  concave 
with  no  other  advantage  than  reducing  the  depth  of  contact,  and 
it  may  be  made  a  plane  with  at  least  equally  good  results  in  cor- 
rection of  the  oblique  pencils  and  in  flatness  of  field.  An  angle 
of  80°  was  attained,  by  this  method,  in  one-eighths. 
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Tlurt<^cn  years  later  Mr.  Lister  iDtro<1uced  the  triple-back,  for 
the  same  objects  as  the  triple  front,  it  being  composed  of  a  double 
concave  of  very  dense  flint  between  a  plano-convex  and  a  double 
convex  of  crown.  Thus  more  marginal  rays  were  collected,  and 
the  aperture  of  a  |^  raised  to  130®  or  over. 

At  that  time  Mr.  Wenham,  experimenting  in  the  construction  of 
objectives,  discovered  that  excesisive  over  correction  or  negative 
aberration  was  easily  obtained  with  lenses  of  shallow  contact 
curves,  and  that  color  correction  was  chiefly  controlled  by  changes 
in  the  triple  back,  the  rays  passing  through  the  concave  flint  of 
the  triple  front  so  nearly  in  the  direction  of  its  radii  that  great 
changes  in  its  curvature  possessed  onl}-  feeble  chromatic  effects. 
This  led  him  to  introduce  the  now  familiar  single  front  of  plano- 
convex crown  glass  which  was  long  rejected  by  the  leading  opti- 
cians, but  is  now  used  by  all  of  them.  The  flrst  }  constructed  on 
this  system  possessed  an  angular  aperture  of  130°,  and  was  suc- 
cessful at  flrst  attempt,  the  middle  pair  being  neutral  or  nearly 
achromatic  and  the  triple  back  happening  to  have  a  suitable  excess 
of  negative  aberration  or  over  correction  for  color.  Some  posi- 
tive spherical  aberration  remained,  which  was  remedied  by  giving 
additional  thickness  to  the  front  lens  ;  a  correction  now  considered 
essential  and  requiring  great  delicacy,  as  a  diflcrence  in  thickness 
of  -y^tr  iii^*b  will  determine  the  quality  between  a  good  and  an 
indifferent  j\. 

The  excessive  depth  of  the  contact  surfaces  of  the  middle  pair 
was  a  remaining  defect,  it  being  so  great  that  if  not  balsam  ce- 
mented, total  reflection  of  the  marginal  rays  would  take  place,  and 
the  angular  aperture  be  reduced.  Tiiough  the  surfaces  are  oblit- 
erated by  being  cemented  with  balsam  and  the  rays  are  thus  en- 
abled to  proceed,  still. an  angle  l)eyond  that  of  total  reflection, 
implies  excessive  and  detrimental  depth  of  cur\-ature.  Placing 
the  flint  in  the  form  of  a  meniscus  above  a  plano-convex  crown 
was  eniploj'ed  as  a  middle  pair  with  some  satisfaction.  An  at- 
tempt was  also  made  to  obtain  the  whole  chromatic  correction  with 
the  biconcave  flint  of  the  back,  the  middle  as  well  as  the  front 
being  a  single  uncorrected  plano-convex  of  crown.  Sufficient 
over  correction  was  obtained  by  the  back  to  bahince  both  the  other 
lenses,  but  the  red  and  blue  rays,  for  instance,  had  become  so 
widely  separated  in  the  front  and  middle  lenses  and  between  them 
when  placed  for  aplanatic  foci,  that  the}'  could  not  be  brought 
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together  again  at  the  point  of  leaving  the  back  lens,  and  must 
either  leave  it  converging  to  some  one  fixed  conjugate  focus,  or 
else  parallel  but  not  united ;  in  the  first  case  the  combination 
could  only  be  applicable  to  one  fixed  length  of  Ixxly,  and  in  the 
other  it  would  not  be  satisfactory  under  any  conditions.  The  cure 
for  this  seemed  to  be,  and  proved  to  be,  to  transpose  the  single 
middle  and  the  triple  back ;  the  over  corrected  triple  bringing 
together  the  rays  which  had  been  separated  by  the  single  front, 
and  the  single  lens  of  longer  focus  making  the  rays  parallel  at  the 
point  of  final  emergence.  The  single  fVont  is  nearly  alike  in  all 
cases,  varying  only  with  the  power  required  ;  the  triple  middle  is 
of  about  three  times,  and  the  single  plano-convex  back  four  and 
a  half  times  the  radius  of  the  front.  The  single  plano-convex  of 
long  focus  is  reversed  when  transferred  from  the  middle  to  the 
back  position,  the  plane  surface  being  above  instead  of  below. 
Perfect  color  correction  can  be  obtained  by  this  formula  in  all 
screw  collar  objectives,  from  ^  inch  upwartls.  This  combination 
consists  of  five  lenses  and  ten  surfaces,  taking  the  place  of  eight 
lenses  with  sixteen  surfaces. 

These  results  are  worked  out  by  diagrams  more  easily  than  by 
mathematical  computation  ;  the  course  of  the  rays  being  projected 
by  means  of  proportional  compasses,  with  surprising  accuracy, 
on  a  scale  of  some  fifty  times  the  size  of  the  real  combination. 

ToLLEs'  Triplets.  —  A  correspondent  writes  as  follows  regard- 
ing a  half  inch  triplet  lately  made  by  Mr.  ToUes.  "  I  am  greatly 
pleased  with  the  lens.  Its  performance  is  splendid,  and  it  really 
gives  the  naturalist  when  away  from  his  microscope  an  extraor- 
dinary facility.  I  should  be  very  sorry  to  be  without  it."  TVe 
quote  this  from  our  friend's  letter,  which  was  by  no  means  de- 
signed for  publication.  These  triplets -certainly  surpass  an^'thing 
of  the  kind  we  have  met  with.  Mr.  Tolles  has  just  finished  a  ^ 
objective,  which  is  perfectly  satisfactory  to  himself. 

NOTES. 

It  is  seldom  that  the  sad  record  we  are  now  obliged  to  make 
occurs  in  a  single  number  of  a  magazine : — the  loss  by  death  of 
four  valued  contributors  within  so  short  a  time. 

Prof.  John  Lewis  Russell,  of  Salem,  died  on  the  7th  of  June, 
in  the  65th  year  of  his  age.    Prof.  Russell  was  one  of  the  founders, 
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an<l  for  many  years  the  president,  of  the  Essex  County  Natural 
History  Society,  which  afterwards  became  part  of  the  Essex  Inati* 
tut€.  lie  was  an  active  worker  in  botany,  and  though  he  never 
published  the  results  of  his  labors  to  any  great  extent,  he  has  for 
3'ears  been  considered  as  an  authority  in  New  England  crj'pto- 
gamic  botany  to  which  he  devoted  most  of  his  attention.  Of  a 
peculiar  and  retiring  nature,  he  never  made  himself  prominent 
among  the  scienthjts  of  the  day,  though  by  those  who  knew  him 
intimately  his  learning  was  held  in  great  respect.  As  a  |)opular 
exponent  of  botanical  subjects  he  was  much  appreciated. 

Mr.  George  Ginns,  the  distinguished  American  ethnologist  and 
philologist,  died  at  New  IJaven,  on  the  9th  of  April,  in  his  fiA}'- 
eighth  year.  Mr.  Gibbs,  though  a  lawyer  by  profession,  has  lieen 
an  extensive  contributor  to  various  departments  of  natural  sci- 
ence, as  well  as  to  literature,  but  his  special  work  since  1^49,  when 
he  first  visited  the  Pacific  c<>ast,  has  been  in  researches  rela- 
tive to  the  languages  and  history  of  the  North  American  Indians. 
Since  this  period  he  has  filled  several  important  posts  as  geologist 
on  several  of  the  goveniment  surveys  and  added  much  to  our 
knowledge  of  the  geology  and  zoology  of  the  western  portion  of 
our  continent.  At  the  time  of  his  death  he  was  engagetl  in  su- 
perintending the  printing  of  a  quarto  volume  of  the  Smithsonian 
Contributions,  containing  several  hundred  series  of  Indian  vocaV 
ularies  which  ho  had  arranged  in  a  most  critical  manner.  We 
understand  that  this  last  work  of  Mr.  Gibbs  was  so  far  perfoctc<l, 
that  its  completion  will  be  entrusted  to  Dr.  Roehrig  who  was 
assisting  in  the  work. 

Col.  John  W.  Fostkr,  President  of  the  Chicago  Academy  of 
Science,  died  at  Chicago  on  the  20th  of  June,  aged  58.  Col. 
Foster,  though  an  active  laborer  iij  science  for  many  years,  is 
perhaps  best  known  as  the  joint  author  with  Prof.  Whitney  of  the 
government  Keport  on  the  Mineral  Lands  of  Lake  Sup(»rior,  pub- 
lished in  1850,  and  from  his  volume  on  the  Mississippi  Valley 
published  a  few  years  since,  though  he  has  contributed  man}* 
papers  and  memoirs  on  geological  and  archieological  subjects. 
He  contemplated  a  series  of  articles  on  the  "^lound  builders  of 
the  ^lississippi  Valley"  for  this  magazine,  two  of  which  were  pul>- 
lished,  when  his  time  became  fully  occupied  in  the  preparation  of 
a  more  extensive  work  on  the  subject,  which  was  issueil  but  a  few 
weeks   before  he  died.     He  was  one  of  the   original  members 
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of  the  American  Association  for  the  Advancement  of  Science,  of 
which  he  was  president  at  the  meeting  held  in  Salem  in  18C9,  and 
for  many  years  has  taken  an  active  pai-t  in  the  proceedings  of  the 
Association. 

Prof.  Henry  James  Clark  died  at  Amherst,  on  July  1st,  at 
the  age  of  fort^'-seven.  Prof.  Clark  first  became  known  to  the 
scientific  world  as  a  ver}'  promising  student  with  Prof.  Gray. 
He  afterwards,  and  for  twelve  years,  was  associated  with  Prof. 
Agassiz  as  an  assistant.  In  18G0  he  was  made  adjunct  professor 
of  Zoology  at  Harvard,  and  afterwards  held  professorships  at  the 
Agricultural  College  of  Pennsylvania,  the  University^  of  Kentucky, 
and  finally  in  1872,  at  the  Massachusetts  Agricultural  College  at 
Amherst,  where  after  much  sufiering  his  useful  work  was  termi- 
nated. Prof.  Clark  was  probably  tiie  most  thorough  histologist 
in  this  countr}',  and  was  our  best  microscopist  in  the  general  ac- 
ceptance of  the  term.  His  volume  entitled  '*  Mind  in  Nature" 
published  some  ten  or  twelve  years  since  was  the  result  of  his 
micro-physiological  studies.  He  was  a  large  contril)utor  to  Prof. 
■  Agassiz'  volumes  on  the  Natural  History'  of  the  United  States,  and 
he  has  also  printed  many  important  papers  in  the  Memoirs  of  the 
American  Academy^,  the  Boston  Society  pf  Natural  History,  and 
various  scientific  journals.  AVe  understand  that  the  Smithsonian 
Institution  was  publishing  an  extensive  work  by  Prof.  Clark,  which 
we  trust  will  not  be  delayed  by  his  death.  Prof.  Clark  was  a 
member  of  the  National  Academy  of  Science  and  of  the  leading 
scientific  societies  in  the  country. 

It  appears  that  the  scientific  results  of  the  vo^'age  of  the  Pol- 
aris, as  revealed  by  the  examination  by  the  Secretary  of  War  of 
Capt.  Tyson  and  his  comrades,  when  the  vessel  is  rescued,  as  there 
are  strong  hopes  she  will  be,  promise  to  be  very  encouraging  to  the 
advocates  of  farther  arctic  explorations.  The  Polaris  reached  82° 
62'  north,  where  she  was  in  the  new  straits  she  had  discovered. 
The  dredge  was  not  used,  but  the  records  of  the  astronomical, 
meteorological,  magnetic,  tidal,  and  other  departments  of  explo- 
ration appear  to  have  been  full,  while  the  collections  of  natural 
histor}',  including  skins  and  skeletons  of  musk  oxen,  bears  and 
other  mammals,  birds  and  eggs,  marine  invertebrates,  plants  and 
fossils,  were  very  numerous. 

Specimens  of  drift  wood  of  the  walnut,  ash  and  pine  were  said 


510  NOTES. 

to  have  been  picked  up  near  the  shores  of  Newman's  Baj  and 
Polaris  Bay.  On  the  shores  of  the  latter  bay  in  lat.  81**  3«'  N. 
Capt.  I  tail  '^found  that  the  country  abounds  with  live  seals, 
game,  geese,  ducks^  musk  cattle,  rabbits,  wolves,  foxes,  bears, 
partridges,  lemmings,  etc.,  etc." 

The  geographical  results  of  the  Polaris  expedition,  so  far  as 
they  can  now  be  ascertained  from  the  testimony  of  Messrs.  Tyson, 
M^'crs  and  their  comrades,  ma^'  be  summed  up  briefly  as  follows. 
The  o|>en  Polar  sea  laid  down  by  Kane  and  Hayes  is  found  to  be 
in  realit}'  a  sound  forming  an  expansion  of  Kenned}'  channel  to 
tlie  northward  and  broken  by  Lady  Franklin  Bay  on  the  west, 
and  on  the  cast  by  a  large  inlet  twenty  miles  wide  at  the  opening 
and  certainly  extending  far  inland.     Its  size  was  not  ascertained, 
and  Mr.  Myer  thinks  it  ma}'  be  in  fact  a  strait  extending  till  it 
communicates  with  the  Francis  Joseph  sound  of  the  Gerinania  and 
Ilansa  expedition,  and  with  it  defining  the  northern  limits  of 
Greenland.    This  inlet  was  called  the  southern  fiord.     North  of  it 
is  the  indentation  of  the  shore  called  Polaris  Bay  b}'  Captain  Hall, 
where  the  Polaris  wintered  in  lat.  81°  38'  north.    The  northern  • 
point  of  this  bay  was  named  Cape  Tupton.     Its  southern  point  Is 
yet  without  a  name.     From  Cape  Tupton  the  land  trends  to 
the  northeast  and  from  the  eastern  shore  of  a  new  channel  fVom 
twenty-five  to  thirty  miles  wide  opening  out  of  tiie  sound  before 
mentioned.     The  trend  of  land  continues  to  Repulse  HarlK>r  in 
lat.  82°  0'  north,  the  highest  northern  position  reached  by  land  dur- 
ing this  expedition.     From  an  elevation  of  1700  feet  at  Kepulse 
Harbor,  on  the  east  coast  of  Robeson's  Straits,  the  land  continues 
northeast  to  the  end  of  these  straits,  and  tiience  east  and  southeast 
till  lost  in  the  distance,  its  vanishing  point  bearing  south  of  east 
from  the  place  of  observation.     No  land  was  visible  to  the  north- 
east, but  land  was  seen  on  the  west  coast,  extending  north  as  far 
as  the  e^'e  could  reach,  and  apparently  terminating  in  a  headland 
84°  north.     Mr.  Myer  also  stated  that  directly  to  the  north  he  ob-    < 
served,  on  a  bright  day,  from   the   elevation  mentioned,  a    line 
of  lifeht,  apparentl}'  circular  in  form,  which  was  thought  by  other 
observers   to   be  land,  but  which  he   supposed   to  indic^ate  o]>en 
water.     Besides  ascertaining  accurate!}'  the  condition  ami  extent 
of  what  was  before  supposed  to  be   an  open   polar  sea,  discov- 
ering the  southern  fiord  to  the  southeast,  and  Roberts's  Straits  to 
the  north,  with  another  wide  expanse  of  water  beyond  it  and  ex- 
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tending  by  examination  and  survey  the  coast  line  on  the  east  up 
to  latitude  82®  91'  north,  and  by  observation  somewhat  farther 
prolonging  the  west  coast  to  the  northward  and  passing  with  the 
Polaris  under  steam  the  high  latitude  of  82°  16'  north —  a  point 
far  be^'ond  the  limits  of  all  previous  navigation  toward  the  pole — 
errors  in  the  shore  line  of  the  west  coast  as  laid  down  by  Dr. 
Haj'cs,  and  also  errors  in  the  shore  line  of  Greenland  as  laid  down 
by  Dr.  Kane,  were  observed  and  corrected. 

Mr.  Clement  R.  Markham  writes  to  ''Nature"  that  from  the 
results  gleaned  from  the  story  of  the  boat's  crew  of  the  Polaris, 
there  are  renewed  and  strong  arguments  for  the  fitting  out  of  an 
English  arctic  expedition,  which  has  been  urged  for  a  3'ear  or  two 
past. 

The  government  has  dispatched  two  vessels  in  search  of  the 
Polaris,  with  a  good  prospect  of  finding  her  and  saving  the  val- 
uable journals  and  specimens  aboard. 

Prof.  C.  A.  White  of  Iowa  State  University  and  State  Geolo- 
gist of  Iowa,  has  been  appointed  Professor  of  Geolog}'  and  Nat- 
ural History  at  Bowdoin  College.  This  is  a  new  chair,  and  its 
establishment  shows  that  the  interest  in  science  that  has  always 
characterized  this  college  is  on  the  increase.  The  Cleaveland 
Cabinet  of  Natural  History  at  Bowdoin  College  was  dedicated 
July  10.  The  museum,  formerly  Massachusetts  Hall,  has  a  very 
handsome  interior.  The  address  was  delivered  by  Hon.  Nchemiah 
Cleaveland,  and  remarks  were  made  by  other  gentlemen  present. 

The  bryological  books  and  exceedingly  rich  and  important 
collections  and  preparations  of  mosses  left  by  the.  late  W.  S. 
Sullivant  are  to  be  consigned  to  the  Gray  Herbarium  of  Harvard 
University,  with  a  view  to  their  preservation  and  long-continued 
nselfblness.  The  remainder  of  his  botanical  library,  his  choice 
microscopes,  and  other  collections  are  bequeathed  to  the  State 
Scientific  and  Agricultural  College,  just  established  at  Columbus, 
and  to  the  Starling  Medical  College,  founded  by  his  uncle,  and  of 
which  he  was  himself  the  senior  trustee. 

The  Topeka  Scientific  Institute  is  the  title  of  a  society  in  To- 
'peka,  Kansas,  two  years  old,  devoted  to  general  science.  It  closed 
for  the  season  on  April  18,  having  sustained  a  free  course  of  pop- 
ular scientific  lectures  during  the  winter. 
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"CONTROLLING  SEX  IN  BUTTERFLIES." 

BY  CHAS.  v.  RILET,   M.A. 

The  article  with  the  above  title  by  Mrs.  Mary  Treat,  in  the 
March  number  of  the  Naturalist,  has  attracted  a  good  deal  of 
attention,  and  most  naturalists  will  be  proud  that  a  lady  has  set 
the  example  of  making  such  investigations.  But  while  I  Ailly  con- 
cur with  the  authoress  in  the  deduction  that  the  female  in  insects 
and  especially  in  Lepidoptera,  "requires  more  nourishment  than 
the  male,"  I  cannot  follow  her  in  the  other  conclusion  "  that  sex 
is  not  determined  in  the  egg  of  insects."  Were  this  conclusion 
well  founded  it  would  upset  what  most  physiologists  of  note  be- 
lieve to  be  a  fhndamental  principle,  viz.,  that,  in  the  individual, 
sex  is  determined  at  the  moment  of  conception,  no  matter  at  what 
stage  of  growth  it  becomes  ascertainable  by  us.  That  such  is  the 
case  with  the  higher  animals  will  scarcely  be  doubted,  and  to 
reason  from  analogy  that  it  is  the  case  with  the  whole  animal 
kingdom  is  quite  as  natural,  though  equally  as  unsafe,  as  it  was  in 
years  gone  by  to  argue  that  lucina  sine  concubitu  was  an  impossi- 
bility ;  or  that  larval  reproduction,  in  insects,  could  not  possibly 
take  place.  It  is,  therefore,  worth  while  to  weigh  the  evidence  for 
and  against  the  possibility  of  controlling  sex  in  larvae. 

Mrs.  Treat,  whom  I  know  to  be  a  good  observer,  and  whom  I 
esteem  as  a  correspondent,  had  already,  in  1871,  communicated 
to  me  her  belief  that  she  could  control  the  sex  in  butterfly  larvae, 
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and  though  I  then  gave  her  my  opinion  that  her  experiments  were 
by  no  means  satisfactory  and  conclusive,  for  the  reason  that  many 
of  the  larvae  experimented  on  died,  we  find  her  discoursing  in  the 
following  unqualified  manner  in  '^Hearth  and  Home*'  for  January 
13,  1872,  in  treating  of  PapUio  asterias : — 

'^When  the  worms  become  of  the  right  size  cut  off  their  supply 
of  food,  and  every  one  will  produce  a  male  butterfly !  On  the  other 
hand  even  after  they  have  left  their  food-plant  and  selected  their 
place  to  change  to  the  chrysalis,  disturb  them,  make  them  leave 
their  place,  and  coax  them  with  a  fresh  supply  of  their  favorite 
food,  and  continue  to  feed  them  for  about  two  weeks  longer,  and 
all  will  be  females  I " 

Led  by  Mrs.  Treat's  observations  to  test  the  question,  I  last  sum* 
mer  conducted  a  few  experiments  which  resulted  very  differently 
from  those  recorded  in  the  article  referred  to,  and  which,  after 
briefly  reviewing  the  article,  I  will  detail.  In  waiting  for  some 
of  these  results  I  have  been  obliged  to  defer  writing  this  article 
till  the  present  time. 

In  the  first  experiment  with  Papilio  asterias^  mentioned  by  Mrs. 
Treat,  some  of  the  larvae  died,  and  we  are  not  told  whether  the 
number  experimented  with  was  large  or  small. 

In  the  experiment  with  the  same  insect  in  1872  we  are  told  that 
of  seventy-nine  specimens  that  had  been  labeled  males  (a  few 
chr^'salides  having  died)  three  females  only  were  produced.  On 
the  other  hand  those  that  were  well  *'fed  up"  and  labeled  females, 
produced  sixty-eight  females  and  four  males.  The  original  num- 
ber so  labeled  is  not  given  and  it  is  not  stated  whether  an}*  cliry- 
salides  failed  to  produce  the  imagines ;  so  that  we  are  Icll  to  infer 
that  seventy-two  were  experimented  with  and  that  they  all  pro- 
duced the  butterfly  —  a  success  in  rearing  which  is  remarkable. 

In  the  third  experiment  with  twenty  larvie,  nine  females  and 
eight  males  were  produced,  the  other  three  failing. 

In  the  experiment  with  Vanessa  antiopa  more  than  half  the  larvae 
died,  and  in  the  trials  with  Anisota  rubicunda  some  also  dieil  and 
were  parasitized. 

Now  Papilio  *  deposits  its  eggs  singly,  and  from  experience  in 
breeding  asterias,  Troilus,  Tumus  and  Ajax,  from  the  egg,  I 
am  satisfied  that  it  would  be  very  difficult  to  get  any  great 
number  to  hatch  on  the  same  day  or  to  become  chrysalides  or 
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imagines  on  the  same  day.  The  eggs  must  have  been  gathered 
singly,  or  the  larvae  of  different  ages  taken  on  the  same  day,  or  of 
the  same  age  on  different  days.  Of  a  given  number  thus  gathered 
I  should  expect  the  sexes  to  be  about  equally  divided,  and  we  in 
reality  find  that  of  the  one  hundred  and  seventy-one  larvae,  partic- 
ularly mentioned,  the  sexes  are  almost  equally  proportioned  in 
number,  eighty-eight  males  and  eighty  females  ha\'ing  been  ob- 
tained and  a  few  chrysalide&i  (which,  as  we  shall  presently  see, 
would  most  likely  be  females)  perishing. 

In  Anisota,  on  the  contrary,  the  eggs  are  deposited  in  batches 
and  it  is  more  easy  to  get  a  number  of  larvae  of  the  same  age. 
Mrs.  Treat's  experience  with  her  thirty-three  larvae  is  quite  opposed 
to  mine  with  the  same  species. 

Mrs.  Treat  does  not  tell  us  whether  she  did  or  did  not  use  any  dis- 
cretion as  to  the  size  in  selecting  her  intended  males  and  females, 
and  this  is  a  very  serious  omission,  as  by  the  criterion  of  size  alone 
among  larvae  of  the  same  age,  the  sexes  in  many  species  may  be 
separated  with  considerable  certaint}'.  I  regret  also  that  she  has 
not  specified  at  what  age,  and  whether  always  at  the  same  age,  the 
treatment  of  "feeding  up"  and  ''shutting  off"  was  begun,  though 
we  may  infer,  from  what  is  said,  that  it  was  after  the  last  larval 
molt. 

Mrs.  Treat  speaks  of  keeping  larvae  eating  beyond  the  period  of 
pupating,  or  rather  of  preparation  for  that  change,  and  of  "starv- 
ing" them,  as  though  there  was  hardly  any  limit  to  these  processes. 
Analyzed,  what  meaning  do  these  expressions  convey?  Very 
little.  The}'  are  deceptive !  Most  Lepidopterous  larvae,  in  a  state 
of  nature  would  come  under  the  head  of  "feeding  up"  as  they  usu- 
ally have  an  ample  supply  of  food  at  command,  and  eat  their  fill. 
While,  therefore,  it  is  perfectly  possible  to  stunt  such  larvae  by  fur- 
nishing them  with  a  scant  supply  of  food,  and  thus  to  prolong  the 
period  and  diminish  the  amount  of  their  development,  it  is  utterly 
impossible,  in  the  great  majority  of  cases,  to  get  them  to  eat  after 
they  once  commence  to  prepare  for  the  chrj^salis  state.  This  is 
my  firm  conviction  after  ten  years  of  pretty  extensive  insect- 
rearing,  and  I  think  that  most  experienced  insect-raisers  will  agree 
with  me.  If  disturbed  after  preparing  to  pupate,  most  larvae 
will  repeatedly  renew  similar  preparations,  but  if  too  often  fhis- 
trated  they  will  either  transform  without  the  proper  preparation  or 
die.     They  are,  doubtless,  prompted  to  forsake  their  food  and 
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prepare  for  the  transformation  by  the  changes  already  taking 
place  in  the  sj'stem,  and  in  the  great  majority  of  cases  the  mandib- 
ulate  is  already  giving  way  to  the  haustellate  mouth,  and  has  be« 
come  impotent  to  perform  its  wonted  labor.  Larvae  can  neither 
be  forced  nor  stuffed  beyond  a  certain  limit,  and  this  limit  is  at- 
tained by  every  well  fed  larva  in  a  state  of  nature  and  in  the  vira- 
rium,  so  that  if  Mrs.  Treat's  theory  had  any  real  foundation  almost 
all  insects  that  were  not  '^starved"  ought  to  be  females.  A  high 
temperature  will  cause  rapid  development,  but  it  does  not  cause  a 
greater  aggregate  amount  of  feeding. 

But  to  my  own  experiments:  Of  the  six  insects  chosen,  the 
sexes  in  some  differ  in  the  most  remarkable  manner,  while  all 
show  sufficient  disparity  to  render  mistakes  in  separating  the 
sexes  impossible.  The}'  are,  also,  all  common  in  this  section,  so 
that  others  will  have  no  difficulty  in  verifying  my  facts.  Except 
in  the  case  of  Thyridopteryx  1  made  no  attempt  to  ''feed  up ;"  my 
efforts  all  being  in  the  direction  of  ''starving,"  or,  as  Mrs.  Treat 
would  put  it,  of  producing  males.  Neither  have  I  relied  entirely 
on  my  own  observation  ;  for,  being  necessarily  absent  Arom  home, 
at  intervals,  the  experiments,  with  explicit  directions,  were  at  sach 
times  left  in  charge  of  Mr.  Otto  Lugger  and  Miss  Mary  E.  Murt- 
feldt,  both  well  practised  in  rearing  Lepidoptera.  I  would  also 
premise  that  the  stunting  process  began  from  the  time  of  hatching, 
and  that  it  was  carried  so  far  that,  of  the  less  hardy  species,  many 
died  under  the  treatment.  It  was,  also,  especially  enforced  to- 
wards larval  maturity.  The  species  chosen  were,  1.  Thyridopteryx 
ephemerceformis  (Haw.)  ;  2.  Orgyia  leucostigma  (Sm.  and  Abb.)  ; 
8.  Clisiocampa  AmeHcuna  (Harr.)  ;  4.  Hyperchiria  lo  (Fabr.)  ;  5. 
nemileuca  Maia  (Drury)  ;  6.  Anisota  rubiainda  (Fabr.). 

1.  Thyridopteryx  ephemerceformis. — Two  lots:  lot  1  consisting 
at  first  of  between  thirty  and  forty  individuals,  and  abundantly 
and  constantly  nourished ;  lot  2,  of  thirty  individuals  and  very 
poorly  nourished  or  "starved."  From  lot  1,  twenty-eight  cocoons 
were  obtained,  of  which  fifteen  were  males  and  thirteen  females, 
all  of  them  attaining  the  imago  state.  From  lot  2,  eighteen 
cocoons  were  obtained,  wliich  produced  twelve  males  and  six  fe- 
males, two  of  the  females  failing  to  perfect  and  dying  in  the 
chrysalis  state,  in  which  the  sex  is  readily  determineil.  The 
stunted  lot  produced,  on  an  average  smaller  specimens,  and  were 
later  in  developing,  the  first  male  appearing  September   15th 
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against  September  10th,  on  which  day  the  first  male  in  lot  1  ap- 
peared.    Some  of  them,  however,  were  of  the  usual  size. 

Besides  these  two  lots  which  were  in  small  vessels  and  very 
strictly  watched,  I  had  a  great  number  in  a  large  breeding  cage, 
which  were  so  thoroughly  neglected  that  fully  one-half  die<l.  No 
accurate  account  was  kept  of  them  but  of  upwards  of  fifty  chry- 
salides obtained,  fifteen  were  females.  This  is  a  tough  insect  and 
will  stand  very  rough  treatment,  and  the  last-mentioned  were  re- 
peatedly allowed  to  wander  around  the  cage  for  three  days  or  more 
without  a  particle  of  food. 

2.  Orgyia  leucostigma. —  Started  with  a  lot  of  forty,  which  were 
very  careftilly  watched  and  very  insufficiently  fed.  From  them 
eighteen  cocoons  were  obtained,  ten  of  which  were  actually  females 
and  eight  males.  I  naturally  looked  for  a  dififerent  result  in  this 
case  as  there  is  a  very  perceptible  difiference  in  the  size  of  the 
sexes,  and  the  female  larva  grows  one-third  larger  than  the  male 
requiring,  in  consequence,  a  greater  amount  of  nourishment.  I 
had  also  noticed  in  previous  rearing  of  this  species  that  the  males 
often  passed  through  but  three  larval  molts,  while  the  females 
passed  through  four ;  but  to  show  that  the  number  may  vary  in 
the  same  species,  according  to  circumstances,  Miss  Murtfeldt 
assures  me  that  under  this  stinting  process  the  former  went 
through  four  molts  like  the  females.  Similarly,  Prof.  Westwood 
has  informed  me  that  a  larva  of  Megatoma  [  Tiresias]  sen'a  which 
he  once  kept  on  flies  and  insufficiently  fed,  lived  for  three  years 
and  molted  no  less  than  fourteen  times. 

3.  Clisiocampa  Americajia. —  Started  with  a  batch  of  upwards 
of  fifty  just  hatched.  Obtained  only  nineteen  cocoons  from  them, 
the  rest  dying  from  hard  treatment.  Five  small  females  and  nine 
males  were  obtained,  the  others  dying  in  chr3'salis. 

4.  Hyperchiria  lo, —  Twelve  taken  from  Baptisia  soon  after  the 
fifth  or  last  molt.  Furnished  very  stintingly  with  food.  Ail  pu- 
pated. Two  male  moths  issued  in  the  fall ;  four  males  and  three 
females  this  spring,  three  being  yet  in  the  chrysalis  state.  At 
the  same  time  I  had  two  other  lots  feeding,  with  ordinary  care,  on 
Sassafras  and  Amorpha,  and  in  both  lots  the  males  have  so  far 
preponderated. 

5.  Hemileuca  Maia, —  One  brood  of  upwards  of  one  hundred 
firom  an  egg-belt  fastened  around  a  peach  twig.  Endeavored  to 
feed  them  on  peach  leaves,  which  were  not  to  their  taste,  until 
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more  than  half  had  died.  Stinted  the  rest  as  mndi  as  possihis 
until  only  thirty-two  entered  the  groand.  Of  these  llteca  pii^ 
duocd  males  and  eight  females,  the  rest  being  yet  chiysslides, 

6.  AniBota  rMeunda. — About  flity  larvn  of  all  ages,  of  the 
first  brood,  and  badly  stinted,  gave  twenty*two  duysalides ; 
these  gave  eleven  females,  seven  males — the  rest  dying.  U| 
of  a  humlred,  hatched  fW>m  eggs  deposited  in  oonfiaement  fagr  oae 
of  the  above  females  and  likewise  stinted,  gave  flfty-«lz  chqf- 
salides. 

I  watched  these  with  a  good  deal  of  interest,  as,  froes  tkm  as^ 
essarily  weakened  condition  of  the  parents,  I  expeeled  a  lams 
proportion  of  males;  but  I  was  doomed  to  disappohitBSSMt,  m 
but  three  moths  *two  females,  one  male — issoed  on  the  Slat 
22nd  of  May.  In  examining  the  remaining  chrysalides  I  flmi 
all  dead,  and  I  cannot  help  thinking  that  this  excessive 
is  attributable  to  the  stinting  process  they  endured  as  lafns^ 
more  than  to  any  other  cause,  as  the  earth  containing  these  was 
kept  in  the  best  condition. 

While  these  experiments  were  being  carried  on  I  had  ■way 
ilretU  of  the  CH>mmon  nilkworm  {Bt^mh^r  mori)  foc«ling  on 
Oraii^i*  (  Mttrlura  aurantinnt)  a  grout  niimlior  of  which  succertlcd 
ailmiriilily  f>ut-«lo«>rM  tiiHlor  nt^ttii));,  nail  others  in-(loum.  Two  of 
th«*  IcitH  iiMlfM>rri  W4*nf  TimI  Hpurin^ly  antl  not  well  car%*t|  fiir.  No 
pn*«*iM»  r«M*unU  wen*  k«*pt,  ami  very  many  (IUhI  ;  but  of  thr  im* 
a^iii«*H  c»litniii«Hl  1  nH*olU*i't  vt*ry  wt*ll  thcn>  wan  no  diHprofior- 
ti(»iiat<*  iiiiiiiii«*r  t)f  inuloM. 

Oil  thf  wholf,  if  tlu*m*  oxperimoiitH  imlicatc  anything,  thry 
iiitli('nt«*  that  when*  iiion*  iniilcH  tlinii  foinnhM  are  obtaincNl  fVnm 
Hliiit4'<|  htrvii'«  it  irt  uttrihiitaliK*  to  tin*  fm*t  that  tht*  fvmaleii,  tiring 
lur;4«*^t  ami  riM|iiiriii);  most  nf>iiririhiii«*iit,  Hucvumh  mo^it  rvailily 
uikIit  Htii'h  tri*atiii«*iit ;  rathrr  than  that  tlit*  fM.*ximl  cImrartrrUtm 
an*  niiHlifiiMl  aii<l  (li*trriiiiiiiMl  hv  Hiirh  tn^atnieiit.  Mm.  Trral's 
ftkrlH  an*.  Ill  Moiiir  rt**t|NTt<«.  n-iimrkahh*,  hut,  U*arinft  in  min«l  the 
inlliiriK'i*  (>r  th«*  ro!ifli(i«in  nf  tin*  pan*iitM  on  the  sex  of  ihr  o^ 
Hpriii*^,  it  yisiW  not  (l(»  tf>  tlraw  ronrlu^^ionM  too  rashlv :  for  e%'«rr 
i*xpi*rii*ii(*i*il  «*iitoiiiolfi;rUt  kiinWM  that  <K*«*nHionally«  in  a  |Mutimlar 
hrtNi'l  III'  hii'Vii*.  i»iii*  H«>\  or  tho  oth«*r  will  ^rt*ntly  |irp|HNMleffate« 
»hon*  hm  fopiMMal  tri*atini*iit  wan  ronowi*«l  in  the  rearing. 

Whili*,  tliiT«*ron%  I  do  not  think  that  the  facts  vet  in  our 
<M*ni,ion.  warrant  the  iK^lief  that  the  <|uality  or  amount  of  food 
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any  Influence  in  determining  sex  in  the  individual  once  out  of  the 
egg,  I  do  believe,  with  Thomas  Meehan,  Henry  Hartshome  and 
others,  that  there  is  a  certain  relation  between  organic  vigor  and 
sex,  and  that  the  latter  may  be  determined  in  the  offspring  by  the 
amount  of  vigor  or  vitality  —  creative  or  organic  force  —  in  the 
parents,  and  that  the  female  is  in  some  way  connected  with  in- 
creased, and  the  male  with  lessened,  vitality;  for  strong  argu- 
ments may  be  adduced  in  favor  of  such  a  belief.*  Certain  curious 
facts  in  the  natural  history  of  some  of  our  gall-making  Cynipidce 
lend  singular  weight  to  these  views.  From  these  facts,  ascer- 
tained by  Mr.  H.  F.  Bassett  of  Waterbury,  Connecticut,  there  can 
be  little  doubt  that  many  of  the  species  produce  two  distinct 
kinds  of  galls,  alternating  with  each  other,  the  one  vernal,  the 
other  autumnal.  The  former  produce  flies  with  a  due  proportion 
of  the  sexes,  and  the  latter  produce  nothing  but  large  females.f 
In  other  words,  the  directly  fecundated  and  more  highly  vitalized 
ova  produce  nothing  but  large  females,  while  the  parthenogenetic 
oflTspring  is  smaller  and  composed  of  both  males  and  females. 

The  curious  facts,  as  now  understood,  in  the  economy  of  the 
common  hive-bee,  seem  at  flrst  to  militate  against  the  conclusion 
that  food  has  no  influence  on  the  sex  of  larv'ie,  but  in  reality  they 
do  not,  though  they  indicate  that  the  sex  may  be  altered  or  deter- 
mined after  partial  or  imperfect  conception  has  already  taken 
place.  All  eggs  not  directly  impregnated  produce  drones  or  males 
(not  females^  as  *'*'A.S,P,"  by  a  singular  lapse  of  thought,  has 
stated  on  p.  177  of  the  March  number  of  the  Naturalist),  while 

•See  American  Naturaust,  yI,  pp.  692,  747,  and  Missouri  Entomological  Reports, 
ir,  p.  tf5  and  v,  p.  85. 

t  To  give  a  gingle  illuf'tration :  A  large  wool  gall— the  modification  and  deformation 
of  a  bnd— is  tolerably  common  on  onr  black  oaks.  The  flies  produced  from  it  {Cynipa 
q.  operator)  are  binexual.  Mr.  Basectt  has  witnessed  the  female  depositing  in  acorns 
of  the  same  trees  on  which  the  wool  galls  occur.  The  product  of  these  eggs  is  a  )>ii>- 
like  gall  (the  C  q.  operatola  of  my  manuscript)  which  develops  between  the  cupulo  and 
the  fVuit.  It  is  quite  irregular  in  form,  but  with  the  apical  end  tapering  more  or  less 
to  a  point  and  the  basal  end  rounded.  It  is  gi'eeuish  when  young,  yellowish  when  ma- 
tnre,  and  the  larva  rests  in  a  cream-colored  ovoid  cell,  easily  fVecd  trom  its  pip-like 
coyering.  Tliis  gall  is  generally  numerous  enough  to  render  the  acorns  abortive,  and 
I  have  known  it  since  IBHO.  In  August.  1871,  while  visiting  Mr.  Rassett,  I  collected  a 
nomber  A-om  Quercun  Hici/blia,  and  brought  them  home  in  the  hope  of  rearing  the  flies 
flrom  them.  This  spring,  after  a  lapse  of  about  twenty  months,  and  Just  as  the  oak 
buds  were  bursting  I  succeeded  in  obtaining  a  number  of  flies,  every  one  of  them  fe- 
males  and  agreeing  with  C.  q.  operator  except  in  being  larger.  Singularly  enough  this 
very  year  Mr.  Bassett  succeeded  for  the  flrst  time  in  finding  the  producer  of  the  woolly 
gall,  C.  q.  operator^  ovipositing  in  buds;  and  his  description  leaves  no  doubt  that  the 
flies  he  thus  discovered  are  identical  with  my  bred  specimens. 
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aose  which  are  impregnated  at  the  will  of  the  mother  produce 
lemales  either  partly  or  fblly  developed,  t.6.,  workem,  or  queens. 
The  rule  with  animals  is  that  the  ova  perish  unless  yitalized  by 
the  direct  influence  of  the  male  spermatozoa.  Nevertheless  par* 
thenogenesis  in  many  of  the  lower  forms  of  animal  life,  and  eqie- 
cially  in  insects,  is  an  admitted  fact;  and  what  does  it  imply? 
To  my  mind  it  implies  that  in  exceptional  cases,  the  male  ele- 
ment is  suflSciently  potent  to  vitalize  the  ova  in  the  second  gener- 
ation, or  that  it  may  endure  until  succeeding  generations ;  that,  in 
short,  to  use  Owen's  words,  ^^the  spermatic  virtue  of  the  ancestral 
coitus"  may  influence  the  descendants.  Von  Siebold  does  not  ac- 
cept this  explanation,  but  there  are  many  facts  which  indicate 
that  it  is  the  true  one,  and  the  male  element  becomes  exhausted 
in  time  and  is  needed  sooner  or  later  for  the  continuance  of  the 
species. 

Parthenogenesis  has  repeatedly  occurred  in  species  which  nor- 
mally cannot  multiply  without  direct  sexual  intercourse,  6.  ^.,  in 
Bombyx  mori^  Sphinx  Ugustri^  etc. ;  while  in  a  great  number  of 
others  the  embryo,  in  eggs  not  directly  fecundated,  develops  up  to 
diflferent  stages.  What  in  some  species  is  the  exception  becomes 
the  rule  with  others,  of  which  the  hive-bee  is  an  example.  The 
male  element  may  be  said  to  possess  all  degrees  of  potency  in  its 
influence  on  the  reproductive  function  of  its  immediate  issue,  as 
the  embr^'o  in  ova  not  directly  fecundated  attains  all  degrees  of 
development  before  death.  In  cases  of  parthenogenesis  it  is  potent 
enough,  vital  enough — to  cause  full  development  of  the  offspring 
for  one  or  more  generations,  though,  in  the  majority  of  instances, 
and  especially  where  this  mode  of  reproduction  does  not  occur 
as  a  rule,  this  offspring  is  most  frequently  male.  Finally,  it  may 
be  so  potent,  as  in  what  is  termed  thelotoky,  that  females  instead 
of  males  are  produced. 

The  ova  in  a  virgin  queen  bee  may,  therefore,  be  said  to  be  a] 
ready  partially  fecundated  —  sufficiently  so  to  produce   males  c 
drones  ;  but  they  must  be  more  thoroughly  vitalized,  by  the  dire 
male  influence,  before  the  female  sex  can  be  stamped  upon  the 
Even  here,  however,  the  sex  is  not  changed  after  the  deposition 
the  eggs,  and  it  is  not  the  influence  of  food  which  produces 
change. 

Though  I  believe  that  the  evidence  is  against  Mrs.  Treat's 
elusion,  I  hope  she  will  continue  her  experiments,  with  that 
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onghness  and  exactness  of  which  she  is  capable.  Nature's  contriv- 
ances for  the  maintenance  of  life  in  all  its  wonderful  and  varied 
phases  are  inexhaustible,  and  we  are  ever  laying  down  rules  and 
theoretical  laws,  only  to  find  them  violated  and  upset,  as  we  more 
truly  interpret  her  ways.  She  is  as  watchful  of  the  myriad  invisi- 
ble atoms  that  mantle  o'er  the  pond  with  green,  or  of  the  unseen 
swarms  that  fill  the  air  ^^though  one  transparent  vacancy  it  seems," 
as  she  is  of  the  higher  forms  of  life.  Plastic,  she  conforms  in 
every  conceivable  aud  inconceivable  way  to  the  wants  of  her 
immense  family.    She  shows  us 

**Tbe  aiit*8  republic  and  tho  realm  of  bees; 
How  Uiose  iu  common  all  their  Btores  bestow, 
And  anarchy  without  conAision  know; 
And  these  forever,  tho'  a  monarch  reign, 
Their  separate  ceUs  and  properties  maintain,** 

and  calls  loudly  on  us  to  read  aright  and  solve  her  yet  many  un- 
told secrets. 


THE  FLORA  OF  THE  DISMAL  SWAMP. 

BY   PROP.    J.   W.   CHICKERINO,   JR. 

A  few  notes  of  a  recent  botanical  trip  to  the  Dismal  Swamp, 
that  romance  of  our  geographies  and  Moore's  ballad,  giving  its 
characteristic  fiora,  with  the  species  found  in  flower,  may  not  be 
wanting  in  interest. 

Sunrise,  on  the  morning  of  April  11th,  found  our  party  of  two, 
Mr.  William  H.  Seaman  of  Washington,  and  myself,  just  ready 
to  make  the  landing  at  Old  Point  Comfort.  A  stroll  before 
breakfast,  for  a  mile  or  two  along  the  sandy  point,  brought  us 
to  small  groves  of  pitch  pine  {Pinus  rigida),  interspersed  with 
thickets  of  dwarf  live  oak  {Quercua  virena  var.  maritima)^  here 
.reaching  its  northern  limit,  while  inside  the  fortress  the  true 
live  oak  attains  quite  a  large  size.  The  prickly  pear  (Opuntia 
vulgaris)  J  is  scattered  along  the  sand,  and  on  one  almost  inac- 
cessible edge  of  the  rampart  displays  its  reddish  fruit.  Along 
the  ramparts  occur  the  bright  blue  spikes  of  the  grape  hyacinth 
{Muscari  botryoides)^  with  Lamium  amplexkavle^  Sisymbrium 
Thaliana  and  vicia.    A  walk  of  a  couple  of  miles  to  Hampton 
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reveals  Dothing  of  special  interest,  Viola  eiiciilEala  aad 
folia  being  the  only  species  noticed.  Tlie  saburfas  of  NorMk 
abound  with  pride  of  China  ( JTefto  oMdamdb),  still  retaialaf  Ms 
whitish  drupes,  three  or  four  species  of  magnolia  aad  other 
tinctlvely  southern  trees,  while  Fnooa  ghrioaa  llonrishw 
thriftily  on  heaps  of  garden  rubbish. 

The  next  morning  a  little  steamer  received  us  Ibr  o«r  trip, 
the  Elizabeth  River,  through  the  Dismal  Swamp  Canal,  aad 
the  Pasquotank  Biver,  to  Elizabeth  City,  N.  C,  foHj  OiUea  fai  alL 

The  swamp  region  is  of  indefinite  extent,  being  safiwatiwl  at 
from  six  hundred  to  one  thousand  square  miles,  thirty  miles  or 
more  from  north  to  south,  and  twenty  or  more,  from 
west.  Much  of  it  has  been  cleared  and  partly  drained, 
there  a  clearing  of  several  hundred  acres  meeting  the  eye,  asM  la 
be  capable  of  producing  fifty  bushels  of  shelled  com  to  the 
while  at  rare  intervals  appear  neat,  white  and  inviting 

It  seems  originally  to  have  been  heavily  wooded.  The 
{Taxodinm  diatiehum)^  Juniper  {JuniperuB  Virginiama)^  tollp 
{LiritMlendron  tulipifera)^  and  the  sweet  and  sour  gums  {tJ^Umm^ 
bar  Shfnirijltta  and  X^ssa  unijlora  and  fu/iia/i'co),  are  abundaal 
and  uttuiii  a  larffo  hIzo. 

Moht  of  till*  lur^e  tn^os,  however,  linvc  lioon  cut  olf*  or  bavr 
fallen  virtttiiH  to  the  lVi»(|ueiit  flrcH,  HovcrHl  of  wliirli  wen*  ragtag 
durinf(  our  vmit,  and  li^htod  u|»  the  horizon  at  ni|rht :  often  bv 
i\\i*M*  tlri'H,  the  |>eaty  fM>il  for  niileH  \h  huriicil  to  the  depth  of  foar 
or  flv<*  fiM*t ;  the  hollow  thun  formtnl  h4m»ii  IHIh  with  water*  an<l  ever 
after  retaiiiH  n  truly  ^NliHiiial"  iippenninre.  Hut,  for  the  nuMt  |Mf«« 
the  Hwiiinp  exhihitfl  almoAt  tropirnl  luxurlniioe,  the  true  canrbrak* 
almfMt  forhitlilin^  |mHHAp*.  The  folifi^«>  at  thin  iwofion  in  lanrslv 
ever^n'eii,  the  iuii|ilert  liein^  only  |mrtiully  in  leaf  and  tlie  fMh'prves 
but  U't^iniiin^  to  put  forth  Uh  delieiite  leaflets.  //«''  tjhibm^  ink- 
lM>rry,  nr,  an  it  in  ealliHl  then*,  ^all-lK*rrv,  in  tlie  ro<»Ht  ahumlsat 
Mhruli.  «*i«|HM*ially  aloii^  the  watereourm^M,  (HHUirrinp,  ftt>ni  two  to 
ten  fret  in  height,  its  l»la4*k  lN*rrieA  eontrantinfc  finely  with  its 
i;l«ftHi*y  Iravett.  Tilt*  nwc^et  bay  (Mtujmtttti  tjiamii)^  the  holly 
(  Fit  J-  itjHuut)^  often  with  itH  iirarlet  lM*rrieN,  the  great  laurt-l  (ltt«v 
ihnUntlntn  m*tjrimHin)^  and  |M*rhapH  hihlolly  bay  {Oordonin  IaiM' 
(in//iii.«).  art*  vrry  abundant ;  while  eliniliin);  hi^h  o%*er  all  In  the 
Smihtjr  titun'/nliit,  with  itn  lar^^e,  Htont,ever){rven  leaves,  a|»|trariag 
as  if  pinnately  comiKJund,  and   lower  down  the  grera-bncr  ^5. 
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rotund ifolia)^  weaving  almost  impassable  barriers  with  its  tough 
prickly  stems,  also  Myrica  Gale^  and  Leucothoe  Catesbcsi.  But 
most  beautiful  of  all,  at  this  season,  is  the  yellow  jessamine 
{Oelseinium  sempervirens),  twining  around  trees  to  the  height  of 
twenty  or  thirty  feet,  covering  thickets,  hanging  in  festoons  from 
the  branches,  and  throwing  out  everywhere  its  racemes  of  golden 
yellow  blossoms,  loading  the  air  with  its  fragrance.  It  has  but 
one  drawback,  the  frequent  tendency  of  its  perfume,  in  a  close 
room,  to  cause  headache  and  other  disagreeable  symptoms. 

Of  deciduous  trees  and  shrubs,  just  opening,  we  noticed  Acer 
rubrum  and  dasycarpum^  horse-sugar,  Symplocos  tinctoria^  a  beau- 
tiflil  shrub,  worthy  of  cultivation,  Pyrus  arbutifoUa,  Quercus 
aalicifolia^  and  very  abundantly  Bubus  villosus,  with  two  or  three 
species  of  Vaccinium  and  Gaylussacia.  Along  the  canal  banks, 
and  at  times,  in  large  masses,  forming  almost  impenetrable  cane- 
brakes,  from  two  to  twenty  feet  in  height,  we  found  Arundinaria 
gigantea  and  tecta.,  being  fortunate  enough  to  detect  the  former  in 
flower,  on  the  shorter  stems.  This  is  a  most  troublesome  weed  in 
the  clearings,  its  matted  roots  resisting  everything  but  fire  or  a 
breaking-up  plough. 

Leaving  the  steamer  and  paddling  three  miles  up  a  smaller 
canal  to  Lake  Drummond,  we  met  with  Osmunda  regalis.  Clay- 
toniana  and  cinnamonea^  in  great  abundance  and  luxuriance  ;  also 
Typha  latifoUa^  Nesceu  verticillata^  great  quantities  of  Saururua 
cemuus^  Onoclea  sensibilis,  Mitchella  repejis^  Viola  primulcefolia 
and  Orontium  aquaticinn,  only  the  last  two  being  in  flower.  The 
lake  is  about  six  miles  long  by  four  wide,  and  is  so  bordered  by 
cypress  swamp,  that  except  in  a  boat  no  access  to  it  can  be  had. 
The  water  is  as  dark  as  brandy,  but  not  unpalatable  nor  un- 
healthy. Fish  are  quite  plenty.  We  saw  no  animals,  though 
foxes,  "possum"  and  "coon"  are  plenty,  and  bears  and  deer  are 
seen  occasionally.  Birds  too  are  scarce ;  now  and  then  a  turkey 
buzzai'd  sails  slowly  overhead,  or  a  hawk  starts  up  from  an  old 
stump,  Or  a  flock  of  crows  wind  their  noisy  way  from  wood  to 
cornfield,  but  very  few  of  the  sparrows  or  fiy catchers  or  other 
cheerful  occupants  of  ordinary  woods  meet  the  view.  For  the 
most  part  silence  and  solitude  reign  supreme. 

Around  Elizabeth  City,  the  ground  is  dry  and  the  soil  good, 
and  we  found  in  addition  to  species  already  enumerated  Senecio 
tomentosus^  Asarum  arifolium,  Ranunculus  ptmllud  and  bulboauSy 
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Anemone  newwrom^  Arabie  loffigaiaf  Barbarea  vtdffsHB^ 
vema^  Pro$erpinaeapalu§M$  and  pecHnaeea^  Hfdtroeeigk 
and  SagiUaria.     On  the  tranln  of  the  fine  elms  nloag  tkm 
is  found,  very  abandantly,  Polffpodium  inoanum^  its 
creeping  over  the  iMurkf  mnd  oovering  them  with  its  deiicrte 
to  a  height  of  twenty  feet.    Thoogh  apparently  diy  aad 
upon  being  brought  home  and  placed  in  a  fernery,  the 
began  to  expand  and  some  new  ones  were  seen  pottiag  Ibrtk. 
A  later  trip  would  doubtless  reveal  many  more  spedea*  bal 
the  drawback  of  possible  chills  and  certain  yellow  liaa 
mosquitoes. 


INJURIOUS  AND  BENEFICIAL  INSECTS. 

BY  A.  S.   PACKABD.  JB.* 


Tnouan  the  reporter  was  absent  during  most  of  the  past 
and  WM  unahlo,  exoopt  in  a  slit^ht  de{n^H>,  to  make  any  special 
inveHti^atioiiH  on  the  linbitH  of  uur  more  injurious  insrcta,  rd 
with  the  help  of  others  some  new  material  is  here  otferp<l  that  nmy 
be  Herviceahlc  to  furmerH  and  ^nlcneni.  The  faets  that  wr  have 
to  preiicnt  nmy  often  Heem  dtMe«>nnei*tiHl  and  di^ultor>\  bat  few 
exe(*pt  ex|M*rtH  in  nntuntl  hiHtory  are  |>erlmpR  a  wan*  how  dilllrak 
ami  prolouf^t**!  a  taHk  it  \»  to  folhiw  out  the  tranMfonnationii  of  any 
particular  inNe<*t,  and  Htudy  thf>roiiglily  its  hahitii  in  \Xm  diifrrral 
stat^eM  of  f^niwth.  l*nlike  biniri,  quatlniiwtU  and  fliihc«,  which 
have  similar  hahiUi  at  all  Hta^H  of  growth,  an  innect*  with  its 
three  iH»parate  8tag4»«  of  larva,  pupa  ami  aiiult,  lea<U  an  It 
thns*  liveH«  with  ditf(*rent  surroumlin^rii,  and  in  earh  of 
staireR  may  lie  n*ganle<l  an  a  ditrerent  animal.  Then  it  i«  often 
extreinelv  dilllcult  to  aH(M*rtain  to  what  l>eetle  or  moth  or  bet 
such  or  Nucli  a  ^nil>  or  caterpillar  lN*longii.  Our  entomologists 
an*  nnt  nunieniUH  enough,  ami  often  lYtMU  their  time  l««*ing  ta- 
k4*n  up  with  the  pumuitH  of  their  profeHsion,  ummlly  not  that  of 
M*ience,  an*  unahle  to  H|>i*mi  the  time  in  the  field  to  olieerrc  the 


*Thlrtl  Auiiual  lti«|Hirt  (tD  Ui«  Injuriiiuii  Ami  llrnrSclaJ  Iamh-U  nC 
l«tajr  m  rrprinU  with  ronrrCltmp.  fWioi  ibr  Mta  Aannal  Brpoft  uf  tbe 
MMMrbMMto  Ihwrd  of  AfrtciUtw*,  ISTI. 
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habits  of  insects  for  themselves.  Ud  fortunately,  also,  so  back- 
ward is  the  science  of  entomolog}'  in  this  country,  that  the  atten- 
tion of  its  students  is  at  present  fully  engrossed  with  classifying 
and  describing  the  adult  insects.  When  it  is  to  be  borne  in  mind 
that  there  are  within  the  limits  of  the  United  States,  probably  at 
a  low  estimate,  ten  thousand  species  of  ffymenoptera  (bees, 
wasps,  ichneumon  flies,  saw-flies,  etc.),  half  as  many  butterflies 
and  moths,  about  ten  thousand  species  of  flies,  as  many  of  bee- 
tles {Coleoptera)  and  of  bugs  (Hemiptera)^  and  several  thousand 
species  of  grasshoppers,  etc.  {Orthoptera)^  and  neuropterous 
insects,  such  as  dragon-flies,  caddis-flies,  etc.,  etc.,  the  whole 
amounting  to  upwanls  of  fifty  thousand  species  of  insects,  to  say 
nothing  of  the  spiders,  mites  and  ticks,  centipedes  and  millepedes, 
it  is  evident  that  in  the  mere  preliminary  work  of  identifying 
and  properly  describing  these  mjTiad  forms — an  intellectual 
work  requiring  as  much  good  sense,  discretion  and  knowledge 
as  shown  in  the  pursuit  of  medicine,  the  law  or  education, — 
that  all  this  work,  which  is  simply  preliminary  in  its  nature,  is  a 
vast  one,  and  that  the  combined  exertions  of  many  minds  over 
several  generations  will  not  exhaust  the  subject.  As  it  is,  there 
are  in  this  country  only  about  thirty  entomologists  who  publish 
anything  relating  to  insects.  Necessary  as  it  is,  this  work  of  clas- 
sification is  b}'  no  means  the  highest  and  most  useful  branch  of 
physical  science.  He  who  studies  carefully  the  habits  and  struc- 
ture of  one  insect,  and,  if  injurious  to  agriculture,  lays  before  the 
fanner  and  gardener  a  true  story  of  its  mode  of  life,  is  a  true  bene- 
factor to  agriculture,  and  at  the  same  time  benefits  science  more 
than  he  who  describes  hundreds  of  new  species.  Such  an  one 
was  Dr.  Thaddeus  W.  Harris,  whose  leisure  moments  were  conse- 
crated to  the  benefit  and  advancement  of  the  agricultural  interests 
of  our  state,  and  the  commonwealth  perhaps  never  made  a  better 
investment  than  in  supplying  the  agricultural  community  with  an 
illustrated  edition  of  his  immortal  work.  On  looking  over  Dr. 
Harris's  work  we  find  that  he  mentions  about  six  hundred  species 
as  injurious  to  vegetation,  and  as  others  have  been  added  since 
then,  it  is  not  improbable  that  we  have  at  least  one  thousand 
destructive  species,  t.  6.,  about  one-tenth  of  the  entire  number 
(10,000)  of  insects  which  undoubtedly  are  to  be  found  living 
within  the  limits  of  this  state.  As  to  the  losses  sustained  from 
their  attacks  it  would  be  difficult  to  say  how  great  they  are,  but  it 
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is  to  \\o  vM'xmtiiciX  at  least  1>y  litmdnHls  of  thouHamln  nf  *\tA\ 
Tla*  ninouiit  of  wa8tG  tiy  tlio  a«^oncy  of  instcotA  in  really  a|i|ialltii|^. 
and  even  now  )»iit  slij^htly  appreciate*  1  by  our  farming  eoniiuunitr. 

Wr  liavc  perliapH  little  idea  how  many  inMCH*tH  are  preyiii}!  n|MjQ 
our  cropri,  our  nhade  and  ornamental  treert.  There  arts  pri»liahlY 
within  the  limitH  of  our  (*ountrv,  one-tenth  of  the  numlMT.  •.  #. 
live  thouHand,  which  are  either  at  pretfent  enga^i^l  in  th«*  worfc 
of  injury,  or  arc  dcHtined  to  he,  with  the  growth  of  ei\iii£atMja. 
which  meauH  in  thin  instance  the  dcHtnictton  of  the  natural  f«Mai 
of  thcHc  iuHcctH  and  the  Kuhstitution  of  a  disfen'nt  dift,  our 
choi(H*Mt  grains  and  fruitri,  in  their  hteatl. 

During  the  last  Hummer  the  canker-worm  wa<«  an  ilmtnictiTt 
an  ever,  and  it  Heemn  to  have  gaineil  a  tlrm  fo«»th«dd  among  lu. 
It  in  Hcan*ely  cre<litahle  that  h«>  conspiiMiomi  and  e(»mpamli«rlf 
eanilv  assailed  an  insect  as  this  <Km*s  so  much  annual  dama;;e.  It 
Wfudd  seem  as  if  the  birds  did  not  feed  upon  it  t«»  nuieb  extmL 
We  have  |K*rsonally  never  seen  birds  feeding  u|M)n  the  rankri* 
Worm,  though  Professor  Wynian  station  that  do\eH  eat  them  vcioe* 
times  in  large  numbers  ami  it  is  tlitiught  that  the  crow  blackbinlt 
piik  lip  tlir  ruterpillars.  As  \vr  have  stated  iu  u  r«triiiiT  rvj-.r. 
thrre  ate  ('(Mlaiii  ktipU  itf  eatri pillaT'^  that  binU  ti«>  iit«t  r*!-«h 
Iiidi'rd  birds  nrvui  to  ha\e  lei'taiu  faiit'ir**  til'  thru  «>uii  a:i.<>ri.' 
edililf  insctt*«.      Thii'^  th(*  iiiai  till  will   nture  up  in  i\^  m  •*(   -luir'* 

of  thi'    (Miiniiinli    stlipnl    bri'tle    i>t'   the    pntatis  t<>    IIm'    i-\t''.ii-.:>>ti  "'. 

1  hv  n'p«»itrr  wi>iiM  br  •greatly  nl»li^'rd  fur  an\  I'm  f-  :i|".-i  t;..« 
Mlb|ri't  t'liiiiliiiiliieatetl  by  tlni'^c  who  iiia\  ha\i*  a  i  liaiH  i  {••  ^^  -.'-i 
what  bi|i|'«  I'l-nl  oii  pardi'iilar  kinds  of  iii-ret**  and  a!  w  h:iT  •»«  a««  :. 
and  iiii>iith  of  tii<*  \«'ar. 

( >iii  cianberr  \  riop  ha**  bmi  i:rii'\oU'.|\  ra\a;jrd  «l«ir  in  j  Tl.t  mi: 
pa-t.  thon::h  (hi'Wiitvi  ha*«  no  infiMiiiaMon  tii^^ixi'  :*t  )t*<»i/.  .r. 
Illation  to  this  -nbjiTt  I'aithci  than  (hat  ri'rmilfd  m  irn  .irt:  .• 
«  iiiitbd  ••  Nrw  antj  Littlf  Knowii  InTrt-.'*  in  ihf  ••Ki  j-.r:  ..n  Ajr;- 
(ultiiir  of  thi*  >lati-  for  IsjM."  :ti|il  that  L'i^»'n  in  !;.-'  .mt!.  r  • 
•■t.HjIf  to  ihi-  stiid\  of  liiHiit**."  thon;:h  he  hai  M-ilfl  «4'\rr^ 
«Mtiili«ii\  pa'<tiir("«  ilniiniZ  the  ifcmt  aiitninn.  In  «  ••lii  ;'.i*:- c. 
*i|i>ii-  osli-iin^  thi'  ari-oiiip:in\  iii;^  rcinaikH  i>n  tt'rT.isn  iti'(ir:>4i« 
;ii.'l  !■•  Ill  III  lai  iii'»«Mt«.,  ihi*  M'piii  ti-r  Wonhl  ili\il»*  lh»*  atlt  ::t>>ri  ■' 
a^'i  H  ultni  i^tH  to  tho«»('  iiisi'i f«  that  pr«-v  nii  tin*  eraiil»«  ir\  iri<pji!pi 
other  injuiuuiN  iuM'et**,  and  U'g  them  ti»  eommunieate  lo  hitn  at 
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Salem,  specimens  and  information  about  their  habits  and  extent 
of  ravages  which  may  be  of  use  in  making  up  the  next  year's 
report. 

INSECTS   INJURIOUS  TO   THE    STRAWBERRY. 

The  May  Beetle, — With  the  increasing  attention  paid  to  the 
culture  of  the  strawberry,  it  has  been  found  that  several  insects 
not  before  suspected  to  be  inclined  to  feed  on  this  plant,  now 
habitually  frequent  it.  Of  these  perhaps  the  most  injurious  is  the 
strawberry  saw-fly,  which  in  this  state,  but  more  especially  the 
western  states,  as  in  Illinois,  does  in  some  cases  the  most  griev- 
ous damage.  Then  a  few  moths  which  have  been  known  to  feed 
on  fruit-trees,  the  currant,  etc.,  have  transferred  their  affections 
to  the  strawberry ;  such  are  the  apple-leaf-roller  or  Tortrix^  the 
saffiron  measuring-moth '(-^w^erona  crocatarid)^  and  several  other 
caterpillars  found  in  the  western  states,  and  described  in  the  ento- 
molc^ical  reports  of  Messrs.  Walsh  and  Riley,  and  also  in 
"Harris's  Treatise  on  the  Injurious  Insects"  of  this  state,  and  the 
reporter's  "  Guide  to  the  Study  of  Insects." 

Next  however  in  importance  to  the  strawberry  saw-fly  (Emphy- 
tu8  maculatus),  is  one  of  the  most  common  and  familar  of  all 
these  insects  which  everywhere  force  their  attention  upon  us. 
This  is  the  common  May  beetle,  June  beetle  or  "dor  bug,"  the 
American  representative  in  its  abundance  and  injurious  qualities 
of  the  European  cockchafer. 

Dr.  Harris  has  given  a  brief  sketch  of  its  habits  and  transfor- 
mations in  his  "Treatise,"  and  referred  to  the  injury  the  grub, 
sometimes  called  '.'white-worm,"  does  to  the  roots  of  grass,  re- 
marking that  "  in  many  places  the  turf  may  be  turned  up  like  a 
carpet  in  consequence  of  the  destruction  of  the  roots."  He  how- 
ever does  not  say  that  it  attacks  the  strawberry-roots,  which  it 
has  for  several  years  been  known  to  do  in  gardens  about  Salem. 
My  attention  was  especially  called  to  its  ravages  by  Mr.  D.  M. 
Balch,  of  Salem,  who  has  lost  many  strawberry-plants  by  the 
white  grub.  It  seemed  evident  that  they  were  introduced  in  the 
manure  placed  around  the  roots,  as  during  July  and  late  in  sum- 
mer, a  manure-heap  near  by  swarmed  with  the  well-known  white 
grubs,  in  various  stages  of  development,  some  apparently  in  the 
second  year  and  others  in  the  third  year's  growth.  They  eat 
the  main  roots  of  the  plant,  thus  destroying  one  plant  after  an- 
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other.  From  this  it  will  be  obvioas  that  if  we  observe  the  plant 
to  wilt  and  suddenly  die,  we  may  look  for  the  white  grab  mod  at 
once  kill  it  to  prevent  farther  ravages.  It  is  evident,  so  large 
and  voracious  are  these  worms,  that  one  plant  would  be  a  mere 
trifle  to  one  of  them. 

It  also  cats  down  in  much  the  same  manner  young  sqaash* 
plants,  as  I  am  told  by  Mr.  C.  A.  Putnam,  of  Salem,  who  has 
been  obliged  to  plant  the  seed  over  once  or  twice.  They  attack 
young  plants  at  the  time  when  they  have  thrown  out  three  or  four 
leaves.  It  is  obvious  that  in  dealing  with  this  destructive  insect 
we  must  become  familiar  with  its  habits.  Every  one  knows  the 
larva  or  grub  of  this  insect,  so  that  a  detailed  description  is  not 
necessary.  It  is  a  large,  soft-bodied,  thick,  white  worm,  nearly 
as  large  as  the  thumb.  Its  head  is  yellowish  or  pale  horn- 
colored.  Its  skin  is  so  thin  and  transparent  that  the  air-vessels 
and  viscera  can  be  seen  through  it,  while,  though  it  has  three  pairs 
of  legs,  it  is  so  gross  and  unwieldy  that  it  lies,  when  dug  oat  of 
its  retreat,  flat  upon  its  side. 

How  many  years  the  grub  lives  before  changing  into  the  beetle 
we  do  not  know,  but  probably  at  least  three.  It  arrives  at 
maturity  in  the  autumn,  and  early  in  May  in  this  state  the 
chrysalis  may  be  found  in  little  rude  cells  or  chambers  about 
six  inches  under  the  mould,  in  which  positidb  we  have  found 
it  in  Maine  late  in  May.  During  the  latter  part  of  May  and 
early  in  June,  i.  e.  for  about  a  month,  it  flies  about  at  night, 
especially  on  warm  nights.  By  day  it  hides  in  fruit  and  other 
trees,  clinging  to  the  underside  of  the  leaves  by  its  long,  curved 
claws,  whicli  arc  admirably  adapted  for  the  purpose.  Here  it  does 
at  times  much  injury,  especially,  as  Harris  remarks,  to  cherry- 
trees. 

Where  it  la^'S  its  eggs  is  not  definitely  known,  but  it  is  proba- 
ble that  it  burrows  in  the  soil  and  there  lays  its  eggs,  as  does  the 
European  cockchafer,  of  whose  habits  Harris  gives  a  summary, 
and  also  the  goldsmith  beetle,  of  which  we  give  an  account  far 
ther  on.     Riley  however  says  that  "soon  after  pairing,  the  femsl 
beetle  creeps  into  the  earth,  especially  wherever  the  soil  is  loot 
and  rough,  and  after  depositing  her  eggs  to  the  number  of  fort 
or  fifty,  dies.    These  hatch  in  the  course  of  a  month,  and,  t^ 
grubs  growing  slowly,  do  not  attain  full  size  till  the  early  spri 
of  the  third  year,  when  they  construct  an  ovoid  chamber,  lii 
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with  a  gelatinous  fluid ;  chauge  into  pupse,  and  soon  afterwards 
into  beetles." 

In  the  autumn  at  the  approach  of  cold  it  descends  to  a  con- 
siderable depth  below  the  surface  to  avoid  the  frost,  probably 
about  two  feet  below  the  usual  depth  at  which  the  ground  is  fro- 
zen in  the  winter.  At  the  approach  of  warm  weather,  however, 
it  makes  its  way  up  near  the  surface,  where  it  forms  a  slight  cell 
by  wriggling  about,  and  then  passes  into  the  pupa  state.  It  is 
said  to  sometimes  pupate  and  appear  in  the  winged  state  in  the 
autumn. 

As  to  remedies  against  this  grub,  the  careful  gardener  will  in 
the  first  place  destroy  all  those  that  he  sees  by  crushing  them  to 
death.  When  the  manure  is  spread  over  the  strawberry  bed  he 
must  watch  it  narrowly  for  the  grubs  so  easily  seen,  and  kill  them. 
When  a  vine  is  seen  to  die  down  suddenly  in  summer  he  must 
then  dig  around  the  roots  and  search  for  them,  and  go  over  the 
bed  carefully,  even  if  help  has  to  be  employed.  It  is  better  to 
spend  even  much  time  and  money  for  two  or  three  years  in  suc- 
cession, in  endeavoring  to  exterminate  these  grubs,  than  to  yield 
passively  to  the  scourge.  The  remarks  of  Mr.  Lockwood  that  we 
reprint  in  our  account  of  the  goldsmith  beetle  are  eminently  prac- 
tical as  applied  to  this  insect.  As  for  special  remedies,  we  have 
none  to  propose.  Watchfulness  and  care  in  cultui'e  are  better 
than  any  special  nostrums. 

Undoubtedly  the  natural  enemies  of  this  grub  are  many,  but 
we  have  no  observations  bearing  on  this  point.  A  fungus  attacks 
the  grubs  in  certain  seasons,  often  in  considerable  numbers.  We 
have  received  specimens  from  Missouri  of  dead  and  dried  grubs, 
with  a  long  stem  growing  out  from  them,  the  result  of  the  attacks 
of  this  fungus.  It  has  been  figured  by  Mr.  Riley,  who  states  that 
another  fungus  attacks  tliis  worm  in  Virginia.  It  is  well  known 
that  caterpillars  and  even  the  common  house-fly  are  sometimes 
attacked  by  a  fungus  which  replaces  the  animal  portion  with  its 
own  vegetable  substance. 

While  many  animals,  such  as  skunks,  moles,  crows,  etc.,  prey 
on  the  beetles,  the  only  insect  enemy  I  have  personally  observed 
is  the  fierce  carnivorous  Calosoma  beetle  (C.  calidum)  which  I 
have  noticed  on  a  blueberry  bush  busily  engaged  in  tearing  open 
the  hard,  horny  sides  of  oue  of  these  beetles,  which  was  in  vain 
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struggling  to  escape ;  on  taking  np  the  May  beetle  n  large  bole 
had  b<!cn  eaten  into  its  side  disclosing  the  vieecra. 

Occasionnllj'  the  beetles  appear  in  immense  numbers.  It  is 
then  tlie  duty  of  tlie  ngricnlturi»t>  to  pick  them  off  the  trees  and 
burn  them.  If  the  French  take  the  pains  to  practise  hand- 
picking,  aa  in  one  instance  "al>ont  eighty  millions  were  collcctccl 
and  destroyed  in  a  single  portion  of  the  lovrer  Seine"  (Biley), 
our  gardeners  can  afford  to  take  similar  pains. 

A  description  of  the  May  beetle  is  scarcely  necessary-  The  ad- 
mirable tignrc,  taken  from  Harris'  work  (Og.  138),  gives  a  good 
idea  of  its  apiKarance 
and  size.  It  is  bay 
colored,  or  chestnut 
and  brown,  with  yel- 
lowish hairs  l>eneath, 
and  is  nearly  an  inch 
in  length.  Its  scien- 
tific name  is  Lachno- 
stertia  fwtca,  or,  liter- 
ally tranrtlatcd,  the 
brown  woolly-breasted 
beetle.  The  pupa  is 
wiiitc. 

The  G'Mxmith  Dff. 

f/p.— We  also  have  in 

f  this   state    an    iiiseti 

1  mth  much  the  same  habits,  l>oth  in 


allied  to  til 
the  adult  and  prepir  iton  stitf-  It  is 
the  C  Iul2  I  hingira  {lig  ID)  It  is 
nearly  an  inch  in  length  I  ught  \ellow 
abo^e,  with  i  gollcn  metallit  luetic  on 
the  head  and  thorj\  while  the  under 
•ndo  of  the  bod\  is  coipc  tolore<l  jnd 
densely  co\cied  mth  nhitc  hiirs 

Dr  llirris  sajs  that  it  is^erj  common 
in  this  state,  remarking  that  it  begins 
to  appear  in  SI assachii setts  about  the 
middle  of  May,  and  continues  generally 
till  the  twentieth  of  June.     "In  the  inornin; 
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they  come  forth  fVom  their  retreats,  and  fl;  about  with  a  humming 
and  rustling  sound  among  the  branches  of  trees,  the  tender  leaves 
of  which  they  devour.  l*ear  trees  are  particularly  subject  to  their 
attacks,  but  the  clra,  hickorj',  poplar,  oak,  and  probably  also  other 
kiods  of  trees,  are  firequcnted  and  injured  by  them."  Dr.  Lock- 
wood  has  found  it  on  the  white  poplar  of  Europe,  the  sweet-gum, 
and  has  seen  it  eating  the  Lawton  blackberrj'.  He  adds  that  the 
larvte  of  tlicse  injects  are  not  known ;  probably  they  liie  in  the 
ground  upon  the  roots  of  plants. 

It  has  remained  for  the  Rev.  Dr.  S.  Lockwood  to  discover  that 
the  grub  or  larva  of  this  pretty  beetle  in  Now  Jersey  devastates 
strawberry  beds,  the  larva  feeding  upon  the  roots,  in  the  same 
manner  as  tlie  May  beetle.  His  account  was  first  published  in 
the  AuERiCAN  NATL'RALrsT  (vol.  ii,  pp.  18C,441).  He  says  that 
in  the  month  of  May  in  the  ordinary  cnlture  of  his  garden  the 
apade  has  turned  up  this  beetle  generally  in  company  with  the 
May  beetle.  He  found  that  some  of  the  beetles,  as  in  the  case  of 
the  May  beetle,  assume  the  adult  beetle  state  in  October  and 
remain  underground  for  seven  months  before  appearing  in  the 
spring. 

tarcn.  Tlio  iHrTB  (llg.  140)  he  ileMcrilKii  Ml  "U'bitleb  griibH,  nbout  oue  incti  nml 
tbree-iiairlera  long  and  tivur  linir  an  \ne\\  tbick,  vIEIi  n  yelJowiiA-brnwD  ai'iile  on  tlie 
port  coirei-poodiog  tu  tiio  tburux,"    I  maj  add  tbat  II  ro  nvtaXy  rewmbics  the  yiiQug 

Uodt  or  the  ivro  are  miicli  Ihe  name;  if  anjUilng  tlie  Cuttilpa  is  eiighUr  shorlir  and 
tbieker.  nod  itit  body  la  vuiorod  trith  »hort,  btilT  hair.  esi>ecinIlT  at  the  end.  Kliile  in 
tbe  Ma?  becUe  Ilie  balra  are  much  flncr,  ti|>Hrne,  unil  the  '-kin  pjg,  m_ 

la  coni^quentl;  Bhliiy.  Tliey  ali-o  differ  In  Ihe  head,  being 
flilter,  muie  ruuniled  in  Cataipa,  the  clypeui  sbuMer  aiid  >ery 
conTei,  while  in  tbe  May  beetle  it  ie  aiiltvuecl.  The  ui>|ier  lip 
(labmm)  la  In  Cataipa  longer,  mure  ruimded  In  Ittint  ami  nar- 
rower at  the  bate,  and  full  cvqtkx  on  tbe  eiirfacc,  vhiie  in  the 
joung  .Muf  beetle  it  la  But.  The  auteuue  are  lunger  and  lar- 
ger m  tbe  guldamilh  beetle,  Uic  vecuiiil  joint  a  little  over  ball 
as  luogas  tlie  Uilrd.  while  In  the  May  beetle  grub  It U  neaily 
Uirae-quarlerB  a«  long;  the  Uiinl  Joint  ii  much  longer  than  in 
tbe  latter  grub,  while  Ibe  fourth  and  flith  are  of  the  eume  i-etu-  j 
tlve  leugtb  ae  bi  [lie  May  beetle,  but  miicb  thicker.  Tde  jaws 
(mandiblaa)  are  mueh  alike  m  boUl,  but  not  quite  ao  acutfl  in  the  Cotatpa  aa  in  tb« 
other,  nor  are  tlie  inner  teeth  BO  prominent.  The  muxltia  la  much  longer  and  with 
stouter  (pines,  and  the  palpi  are  longer  and  aleiidorer  In  tbe  gmb  of  Cotatpa  tbun  in 
tbe  other,  tliuugb  tbe  Jointa  have  the  aamerelaiiTeiiroponion  In  each;  the  baaal  Jolnl 
la  nearly  twiie  as  Iohk  as  in  the  May  beetle.  The  under  lip  (labium)  ia  throughout 
mncb  lougor,  aiid  tbe  palpi,  though  two-joiuieil  in  each,  are  much  lunger  and  alunderer 
In  Ibe  grub  of  Colalpa  tbun  In  tbat  of  the  May  beetle.  The  foet  are  mnch  laiger  and 
more  hairy  In  the  Colalpa.  Both  larva  are  about  au  Inch  and  a  half  long,  and  a  third 
(-U)  of  an  inch  thick  at  the  videet  part. 

As  regards  the  number  of  years  in  the  life  of  this  insect.  Dr. 
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Lockwood  remarks  that  "when  collecting  the  lar^'ce  in  Blay,  I 
often  observed  in  the  same  places  grubs  of  the  Cotalpa  of  at  least 
four  distinct  ages,  each  representing  a  year  in   the   life  of  the 
insect,  judging  from  Kenny's  Qgures  of  the  larvce  of  the  English 
cockchafer,  or  dor  beetle  {Mehlontha  viihjaris).    But  the  cock- 
chafer becomes  an   imago  in  January  or   February,  and  comes 
forth  into  active  life  in  May,  just  four  years  from  the  deposit  of 
the  egg.     Supposing  our  Cotalpa  to  take  on  the  imago  form  in  au- 
tumn, and  to  spend  its  life  from  that  time  to  the  next  May  in  the 
ground,  it  would  be  five  years  old  when  it  makes  its  debut  as  an 
arboreal  insect."      It  is  possible  that  Dr.  Lockwood  may  be  in 
error  regarding  the  age  of  this  beetle,  as  M.  T.  Rciset  says  in 
France  this  insect  is  three  years  in  arriving  at  its  perfect  beetle 
st^te.      The  following  remarks  on   the  habits  of  the   European 
chafer  may  aid  observers  in  this  country  in  studying  the  habits  of 
our  native  species.     M.  Reiset  says  (see  ^^ Cosmos"  as  translated 
in  the  American  Naturalist,"  vol.  ii,  p.  209)  *'that  this  beetle 
in  the  spring  of  18G5  defoliated  the  oaks  and  other  trees,  while 
immense  numbers  of  their  larvae  in  the  succeeding  year,  1866, 
devoured  to  a  fearful  extent  the  roots  of  garden  vegetables,  etc., 
at  a  loss  to  the  department  of  the  lower  Seine  of  over  five  millions 
of  dollars.     This  insect  is  three  years  in  arriving  at  its  perfect 
beetle  state.     The  larva?,  hatched  from  eggs  laid  by  the  beetles 
which  appeared  in  sucli  numbers  in  18G5,  passed  a  second  winter, 
that  of  1867,  at  a  mean  depth  in  the  soil  of  forty  onc-hun<lredths 
of  a  metre,  or  nearly  a  foot  and  a  half.     The  thermometer  place<l 
in  the  ground  (which  was  covered  with  snow)  at  this  mean  depth, 
never  rose  id  thirty-two  degrees  F.  as  ininimum.     Thus  the  larvju 
survived  after  being  perfectly  frozen  (probably  most  subterranean 
larvic  are  thus  frozen,  and  thaw  out  in  the  spring  at  the  approach 
of  warm  weather).     In  June,  1867,  the  grubs  having  become  full 
fed,  made  their  way  upwards  to  a  mean  distance  of  about  thirteen 
inches  below  the  surface,  where,  in  less  than  two  months,  they  all 
changed  to  the  pupa  state,  and  in  October  and  November  the  per- 
fect beetle  appeared.     The  beetles,  however,  hibernate,  remaining 
below  the  surface  for  a  period  of  live  or  six  months  and  appearing 
in  April  and  May.     The  immature  larvae,  warned  by  the  approach- 
ing cold,  began  to  migrate  deep  down  in  the  soil  in  October,  when 
the  temperature  of  the  earth  was  ten  degrees  above  zero.      As 
soon  as  the  snow  melted  thej'  gradually  rose  tow^ards  the  surface." 
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As  regards  the  time  and  mode  of  laying  the  eggs,  we  quote 
from  Dr.  Lockwood  as  follows:  "On  the  evening  of  the  13th 
June  last  we  caught  in  the  drug-store,  Key  port,  whither  they  were 
attracted  by  the  profusion  of  light,  four  Cotalpas^  representing 
both  sexes.  These  were  taken  home  and  well  cared  for.  On  the 
16th  a  pair  coupled.  A  jar  of  earth  was  at  once  provided,  and 
the  beetles  placed  on  top  of  the  dirt.  In  the  evening  the  female 
burrowed  and  disappeared.  Near  midnight  she  had  not  returned 
to  the  surface ;  next  morning  she  had  reappeared.  The  earth 
was  then  very  carefully  taken  from  the  jar,  and,  as  removed,  was 
inspected  with  a  glass  of  wide  field  but  low  power.  Fourteen 
eggs  were  found,  not  laid  (as  we  expected)  in  one  spot  or  group, 
but  singly  and  at  ditferent  depths.  I  was  surprised  at  their  great 
size.  Laid  lengthwise,  end  touching  end,  two  eggs  measured 
very  nearly  three-sixteenths  of  an  inch.  They  were  like  white 
wax,  semi-translucent ;  in  form,  long-ovoid  and  perfectly  symmet- 
rical. On  the  13th  of  July  one  had  hatched ;  the  grub  was  well 
formed  and  ver^^  lively.  Its  dimensions  were  about  five-six- 
teenths of  an  inch  in  length  and  about  three-thirtieths  of  an  inch 
in  thickness.  It  was  a  dull  white,  the  head-plate  precisel}'^  that 
dull  yellow  seen  in  the  adult  grub,  the  legs  the  same  color,  and  the 
extremity  of  the  abdomen  lead-color,  the  skin  being  transparent. 
For  food,  a  sod  of  white  clover  (Trifolium  repens)  was  given  them, 
roots  downward,  knowing  that  the  young  larvie  would  come  up- 
ward to  eat.  They  were  then  left  undisturbed  until  August  19th, 
when  the  sod  was  removed,  and  it  was  found  that  the  gru])s  had 
eaten  into  it,  thus  making  little  oval  chambers,  which  were  en- 
larged as  the  eating  went  on.  They  were  carefully  picked  out 
and  a  fresh  sod  of  grass  and  clover  supplied.  They  had  now 
grown  five-eighths  of  an  inch  in  length,  preserving  the  same 
colors. 

It  is  quite  possible  that  a  few  of  the  eggs  escaped  me  in  the 
search.  I  am  of  opinion,  however,  that  from  fifteen  to  twenty  is 
the  average  number  laid  by  one  beetle.  In  short,  the  insect  lays 
her  eggs  in  the  night,  probably  not  more  than  twenty.  The 
hatching  of  these  required  in  the  present  instance  twenty-seven 
days.  It  must  be  remem])ered  that  a  large  portion  of  this  time 
was  remarkably  cold  and  wet.  It  is  almost  certain  that  with 
favorable  thermal  conditions  this  might  be  lessened  fully  seven 
days.' 
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Roganling  its  ravages  in  strawberry  beds,  I  cannot  do  better 
than  quote  from  Dr.  Lock  wood's  excellent  account  in  the  Ameri- 
can Natukalist:     ''Wlien  on  a  visit  in  September  last  to  the 
farm  of  a  celebrated  strawberry  grower  in  Monmouth  county,  N. 
J.,  my  attention   was   directed   to   certain   large   patches   badly 
thinned  out  by,  as  the  phrase  went,  '  the  worm.'     The  plants  were 
dead  on  the  surface  and  easily  pulled  up,  the  roots  being  eaten  off 
below.      It  was  observable  that  the  fields  which   presented  the 
worst  appearance  were  all  of  the  same  kind  of  plant, — that  known 
as  Wilson's  Albany-  Seedling.     Besides  this  there  were  nine  other 
varieties  under  culture, — Barnes'  Mammoth,  Schenck's  Excelsior, 
the  Agriculturist,  Triomphe  de  Gand,  Cutter's  Seedling,  the  Ju- 
cunda,  Pine-apple,  Early  Scarlet   and   Brooklyn  Scarlet.     While 
the  Wilson  stood  second  to  none  of  these  as  a  prolific  fruit-bearer, 
yet  it  fell  behind  them  in  vigorous  plant-growth.     Hence,  while 
every  kind  was  more  or  less  affected,  the  other  varieties  seemeii 
saved  by  their  own  growth  and  energy  from  a  destruction  so  thor- 
ough as  was  that  of  the  Wilson.     These  patches  were  all  planted 
in  the  spring,  and  all  received   the  same  treatment,  the  ground 
being  kept  open  and  free  from  weeds.     The  amount  of  the  spring- 
planting  was  seven  and  a  half  acres.     Of  the  Wilsons  there  were 
three  ditforcnt  patches  in  places  quite  separated  from  each  other, 
and  on  not  less  than  five  different  kinds  of  soil.     Tln'se  i)atche3 
were  among  and  contiguous  to  those  of  the  other  varieties.     While 
all  suffered  more  or  less,  the  chief  injury  befell  the  Wilsons,  of 
which  not  less  than  two  acres  were  irretrievably  ruined.     An  ex- 
amination turned  up  the  depredator,  who  was  none  other  than  the 
larva  of  the  goldsmith   beetle,  now  engaged   in  the  first  on(j  of 
its  allotted  three-sunuuer  campaigns  of  mischief.     These   grubs 
were  from  the  eggs  deposited  in  June  in  the  well-tilled  and  clean 
soil,  whieh,  1  have  said  elsewhere,  I  thought  the  Cotalpn  preferred 
to  meadow  or  grass  lands.     Compared  with  others,  the  larva  of 
this  beetle  is  sluggish  and  easily  captured.     The  black  grub  of  the 
spring,  which  is  such  a  pest,  attacking  almost  indiscriminately  the 
early  tender  plants,  inflicts  its  injuries  chiefly  in  the  night,  the  ex- 
ception being  that  of  dull  and  cloudy  days.     The  night's  mischief 
done,  it  descends  into  concealment  at  early  dawn.     Knowing  this, 
the  wise  farmer  is  in  search  of  it  at  an  earlv  hour,  ere  the  warmth 
of  the  sun  gives  it  warning  to  retreat.     But  the  goldsmith  grub 
can  be  taken  at  any  hour  of  the  day  simply  by  scratching  away 
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the  earth  from  around  the  roots  of  those  plants  whose  dark,  shriv- 
elled leaves  tell  of  the  enemy's  presence.  It  is  my  belief  that 
this  devastation  might  have  been  spared  by  an  outlay  of  from  $20 
to  $30  for  labor,  much  of  which,  under'  proper  direction,  could 
have  been  done  by  children.  Therein  would  have  been  saved  a 
strawberry  crop  for  the  ensuing  summer,  worth  scarcely  less  than 
$2,500,  for  from  this  same  farm  the  crop  of  a  single  acre  has  been 
sold  for  $1,500.  Then,  however  valuable  such  labors  are  in  the 
immediate  results,  that  is  but  a  fraction  of  their  worth  as  respects 
the  future.  These  Cotalpa  grubs,  with  all  their  mischief,  had  not 
more  than  a  third  of  their  ultimate  size ;  hence  their  real  rav- 
enousness  is  yet  to  come.  Besides,  what  a  prospect  of  increase  of 
numbers,  should  even  a  moderate  share  of  them  reach  maturity ! 
Why  should  not  our  farmers  seek  to  know  something  about  their 
insect-enemies,  and  when  i)racticable  put  forth  some  energy  to 
meet  such  ?" 

Snails  Injurious  to  the  Straicherry, — Under  this  caption  Prof. 
E.  T.  Cox  publishes  in  the  American  Naturalist  (vol.  ii,  p. 
666)  a  note  regarding  the  injury  done  in  Indiana  by  a  little  snail 
{PupUa  fallax)^  at  present  found  occasionally  though  not  abun- 
dantly in  this  state.  Though  this  report  refers  chiefly  to  insects, 
yet  in  the  future,  as  civilization  advances  and  the  country  becomes 
more  thickly  settled,  gardeners  are  undoubtedly  destined  to  be 
plagued  by  these  little  animals,  and  a  slight  notice  of  them  may 
not  be  out  of  place,  as  the  ravages  they  commit  may  be  some- 
times wrongly  attributed  to  insects. 

It  seems  that  Mr.  and  Mrs.  Chappelsmith  of  New  Harmony, 
Indiana,  ''found  their  strawberry  plants  dying  rapidly,  and  on 
seeking  for  the  cause  discovered  these  niollusks  at  work  upon  the 
stems  and  crowns  of  the  plants,  rasping  off  the  outer  coaling,  and 
sucking  their  juices  in  such  a  manner  as  to  cause  them  to  decay. 
Mr.  C.  found  as  many  as  forty  upon  one  plant,  and  thinks  they 
have  killed  several  thousand  upon  the  ditlcrent  beds.  Though 
more  abundant  on  the  strawberry,  he  has  found  them  on  a  variety 
of  plants.  Since  attention  has  been  called  to  the  depredations  of 
these  minute  mollusks,  they  have  been  found  at  work  upon  the 
strawberry  plants  in  all  the  gardens  examined." 

Though  this  species  is  not  common  with  us,  yet  we  have  other 
kinds  which  are  more  or  less  so,  and  which  may  ultimately  prove 
to  be  obnoxious.     Yet  it  is  not  probable  that  snails  will  ever  be 
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SO  abundant  with  us  as  in  Europe,  as  our  climate  is  much  drier 
and  hotter,  snails  needing  a  damp,  rainy  climate  in  order  to 
flourish  vigorously. 

INSECTS  INJURING  THE  BEAN. 

The  Bean-iveevil. —  In  our  article  entitled  "Injurious  Insects 
New  or  Little  Known,"  published  in  the  Report  of  the  Board  of 
Agriculture  for  1870,  we  described  and  figured  the  l>ean- weevil, 
which  was  then  regarded  as  an  imported  species,  the  P^uropean 
Bnichus  granarius^  and  some  account  was  given  of  its  liabiU. 
Afterwards  in  a  short  note  published  in  our  First  Annual  Report 
(p.  22),  we  stated  that  it  was  not  an  importation,  but  a  native 
species  which  for  some  years  has  been  known  to  be  injuring  the 
bean  in  New  York  and  the  Middle  States.  It  was  mentioned 
under  the  unpublished  or  manuscript  name  of  Bruchus  varfcornis 
(Leconte).  The  same  year  Mr.  Riley  described  it  in  his  report  on 
the  injurious  insects  of  Missouri  under  the  name  of  Bnichus  fabcR^ 
and  states  that  it  appeared  about  ten  years  ago  (1862)  in  Rhode 
Island,  according  to  Mr.  F.  G.  Sanborn,  and  is  now  known  to  ap- 
pear in  Illinois  and  Missouri. 

How  extremely  injurious  this  weevil  has  been,  and  still  threat- 
ens to  be,  appears  from  both  Mr.  Riley's  and  my  reports.  We 
are  sorry  to  add  that  this  winter  it  is  said  to  be  very  al)undant  in 
seed-stores  in  Boston,  and  unless  checked  in  its  course,  a  compar- 
atively easy  thing  to  do  at  this  time,  it  will  rapidly  spread  all 
over  the  state,  and  do  incalculable  injury  to  the  bean  crop. 

I  am  indebted  to  Mr.  C.  A.  Putnam,  of  Salem,  for  numerous 
living  specimens  of  this  weevil,  with  the  beans  from  which  they 
were  emerging,  obtained  by  him  at  a  seed-store  in  Boston  in  Feb- 
nmry.  We  have  figured,  in  our  report  for  1870,  the  bean  perfo- 
rated In-  the  grubs.  It  is  easy  to  tell  by  the  little  round  dark  spot 
on  the  outside  of  the  bean,  i\  e.,  the  thin  covering  over  the  hole  in 
which  the  weevil  lies,  whether  the  weevil  lies  within.  Now  is  tlu* 
time  to  plunge  all  the  beans  in  hot  boiling  water  to  kill  the  weevils 
—  treating  them  just  as  gardeners  have  been  accustomed  to  deal 
with  the  well-known  pea-weevil.  Such  beans  as  are  found  to  be 
aflected  should  at  once  be  burned.  Again,  as  suggested  by  Dr. 
Harris,  in  dealing  with  the  pea-weevil,  *Mf  the  peas  are  kept  till 
thev  are  a  vear  old,  the  insects  will  leave  them."  So  that  bv 
keeping  the  seed  for  two  years  in  tin  boxes,  or  other  dry  situa- 
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tiona,  where  the  weevil  may  come  out  and  die,  without  heing 
allowed  to  go  at  liberty,  the  beans  may  be  sown  with  impunity. 
By  the  exercise  of  a  little  cnre,  and  by  combination  among  gar- 
deners this  pest  may  be  kept  under. 

Larra.    Tlie  Rrub  or  UrvB  occurwd  Fulirnary  loih  in  difforenl  eUgei 
lugHt  beiug  one-BeTedlh  (U)  of  an  inch  long 
grub!  were  ont;  half  ae  long.    Some  chrj'BalMoii  ck- 
cniTeil  hIbo  aX  tills  ilHte  while  thv  adiilE  bcetlea  were 

white. flubj  ^rnb  (llg.  141)  with  the  bodTmuch  ourvcU 
and  the  hoiid  rciy  inlnme  aiid  sunken  In  Ihe  body. 
The  lingB  Hre  much  tialienod,  ihe  eiitiirea  obscurely 
marked,  anil  ths  ringB  are  each  iliiided  by  a  tranti- 
Terwt  line  leiiacntlng  It  Into  two  portions.  There  Is  a 
'  dlsClncC.flauenedilHloral  ridge.  The  end  of  thcboily 
IB  mDCh  rounded  and  incurved.  The  hea<l  la  white, 
becomintr  boney-yelluw  about  (he  ehort,  ftuutjowe. 

MmedlNte  between  (he  larva  and  pupn,  Iti  body  was  straightened  out.  Ihe  head 
belni  at  Ihe  extreme  end  and  now  quite  prouiinent,  while  befote  It  wae  hidden  in  the 
aoft  body.  The  three  lucceeding  pegiucnta  were  full  iind  Mwollen,  the  third  being  very 
dIaUnct  l>om  the  eucceedlng  one.  the  baen]  ahdonilnHl  pegment.  The  whole  body  was 
mDCh  flatter  and  thinner  tbiin  In  the  grnb.  It  was  evident  that  Ihe  remarkuble  chaages 
bjr  which  it  becomes  Iransrormod  into  the  chrysalis  state  had  begun. 


INSECTS   INJCRI0U3   TO    FBL'IT   AND    FOREST  TREES. 

The  Seventeen-year  Locust. — This  remarkable  insect  having, 
after  its  long  absence  of  seventeen  years,  again,  as  had  been  pre- 
dicted by  observers,  made  its  appearance  in  the  southerly  parts  of 
the  state,  we  take  ttiis  occasion  to  draw  attention  to  its  strange 
and  unwonted  habits,  and  to  solicit  aid  from  observers  in  the 
state  in  determining  its  natural  boundaries.  I  should  be  greatly 
obliged  if  any  persons  in  every  town  in  the  state  in  wliich  it  ap- 
peared would  let  me  know  of  the  fact,  that  we  may  aeceitain  its 
range.  While  it  has  been  known  to  appear  in  the  soutbeitatem 
part  of  the  state,  and  even  ae  far  east  as  Plymouth,  situated  on 
Massachusetts  Bay,  we  want  to  know  in  what  towns  to  the  north 
of  this  it  has  appeared.  The  point  is  of  much  interest  to  natu- 
ralists, as  in  determining  the  northern  boundary  of  the  district  it 
inhabits,  which  umloubtedly  accords  with  certain  lines  of  temper- 
ature which  reguiale  tlie  distrilmtiou  of  many  other  insects  and 
plants,  it  may  throw  mnch  light  on  the  physical  geography  and 
meteorology  of  our  state.  The  cicada  also  often  does  much 
injury  to  fruit-trees,  especially  in  the  West,  and  it  is  thus,  aside 
from  its  deeply  interesting  and  unique  mode  of  life,  on  object  of 
solicitude  to  farmers. 
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The  most  remarkable  fact  about  this  creature  is  that,  while  so 
far  as  we  know,  the  other  species  of  cicada  pass  but  a  year  in 
attaining  the  winged  state,  the  present  one  lives  underjpx^und 
over  sixteen,  assuming  at  the  end  of  seventeen  years  the  perfect 
winged  state.  We  have  seen  that  the  May  beetle  is  al>out  three 
years  in  obtaining  the  beetle  state,  and  the  wire- worms  and  bor- 
ing-bcotlo,  such  as  the  ai)ple-borer,  may  be  four  or  five  years  in 
the  larval  condition,  but  no  other  insects  are  as  yet  known,  with 
this  sole  remarkable  exception,  to  be  so  long-lived  in  their  imma- 
ture state. 

The  remarks  that  we  have  to  make  are  simply  supplementary 
to  what  the  reader  may  find  in  Dr.  Harris'  admirable  account  in 
his  '*  Treatise."  He  brings  out  the  important  fact  that  these  in- 
sects are  said,  in  the  larval  state,  to  do  much  injury  to  apple  and 
pear  trees  by  drawing  the  sap  from  the  roots,  so  that  the  tree  may 
decline  in  health  for  years  without  any  apparent  cause.  This 
needs  to  be  substantiated  by  farther  observation.  As  reganls  the 
kinds  of  this  I  may  quote  from  a  communication  from  William 
Kite  in  the  American  Naturalist,  vol.  ii,  p.  442,  as  confirming 
and  adding  somewhat  to  Dr.  Harris*  statements :  "  Seeing  in  the 
July  number  of  the  Naturalist  a  request  for  twigs  of  oak  which 
had  been  stung  by  the  so-called  seventeen-year  locust,  1  t^ke  the 
liberty  of  sending  you  twigs  from  eleven  ditl'orent  varieties  of  trees 
in  which  the  females  have  deposited  their  eggs.  I  do  this  to  show 
that  the  insect  seems  inditferent  to  the  kind  of  woo<l  made  use  of 
as  a  depository  of  her  eggs.  These  were  gathered  July  1st,  in 
about  an  hour's  time,  on  the  south  hills  of  the  '  Great  Chester 
Valley,'  Chester  county.  Pa.  No  doubt  the  number  of  trees  and 
bushes  might  be  much  increased.  The  female,  in  depositing  her 
eggs,  seems  to  prefer  well-matured  wood,  rejecting  the  growing 
branch  of  this  year,  and  using  the  last  year's  wood  and  freciuently 
that  of  the  year  before,  as  some  of  the  twigs  enclosed  will  show. 
An  orcliard  which  I  visited  was  so  badly  '  stung  *  that  the  apple 
trees  will  be  seriously  injured,  and  the  peach  trees  will  hanlly  sur- 
vive their  treatment.  Instinct  did  not  seem  to  caution  the  animal 
against  using  improper  depositories,  as  I  found  many  cheriy  trees 
had  been  used  by  them,  the  gum  exuding  from  the  wounds,  in  that 
case  sealing  the  eggs  in  beyond  escape. 

"  The  males  have  begun  to  die,  and  are  found  in  numbers  under 
the  trees  ;  the  females  are  yet  busy  with  their  peculiar  office.  The 
length  of  wood  perforated  on  each  branch  varied  from  one  to  two 
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and  a  half  feet  averaging  probably  eighteen  inches ;  these  seenieil 
to  be  the  work  of  one  insect  on  each  twig,  showing  a  wonderful 
fecundity. 

**  The  recurrence  of  three  '  locust-vears '  is  well  remembered  in 
this  locality — 1834,  1857  and  1868.  There  has  been  no  variation 
fh>m  the  usual  time,  establishing  the  regularity  of  their  periodical 
appearance." 

As  regards  the  time  and  moile  of  hatching,  Mr.  S.  S.  Rathvon 
of  Lancaster,  Pa.,  contributes  to  the  same  journal  some  new  and 
valuable  facts,  which  we  quote  :  "  With  reference  to  the  eggs  and 
young  of  the  seventeen-year  cicada,  j'our  correspondent  from 
Haverford  College,  Philadelphia,  is  not  the  only  one  who  has  failed 
to  produce  the  young  by  keeping  branches  containing  eggs  in  their 
studios.  I  so  failed  in  1834  and  1851,  and  indeed  I  have  never 
heard  that  any  one  has  succeeded  in  that  way,  who  has  kept  them 
for  any  great  length  of  time.  In  the  brood  of  1868,  the  first  ci- 
cadas appeared  here  in  a  body,  on  the  evening  of  the  second  day 
of  June.  The  first  pair  iiicoitu^  I  observed  on  the  21st,  and  the 
first  female  depositing  on  the  26th  of  the  same  month.  The  first 
young  were  excluded  on  the  5th  of  August.  All  these  dates  are 
some  ten  days  later  than  corresponding  observations  made  by  my- 
self and  others  in  former  years.  On  the  15th  of  July  I  cut  otT 
some  apple,  pear  and  chestnut  twigs  containing  eggs,  and  stuck 
the  ends  into  a  bottle  containing  water,  and  set  it  in  a  broad,  shal- 
low dish  also  filled  with  water,  the  whole  remaining  out  of  doors 
exposed  to  the  weather,  whatever  it  might  be.  The  young  con- 
tinued to  drop  out  on  the  water  in  the  dish  for  a  full  week,  after 
the  date  above  mentioned.  I  could  breed  no  cicadas  from  branches 
that  were  dead  and  on  which  the  leaves  were  withered,  nor  from 
those  that  from  any  cause  had  fallen  to  the  ground,  and  this  was 
also  the  case  with  Mr.  Vincent  Bernard,  of  Kennet  Square,  Ches- 
ter county,  Pa.  After  the  precise  time  was  known,  fresh  branches 
were  obtained,  and  then  the  young  cicadas  were  seen  coming  forth 
in  great  numbers,  by  half  a  dozen  observers  in  this  county.  As 
the  fruitful  eggs  were  at  least  a  third  larger  than  they  were  w^hen 
first  deposited,  I  infer  that  they  require  the  moisture  contained  in 
living  wood  to  preserve  their  vitality.  When  the  proper  time  ar- 
rives and  the  proper  conditions  are  preserved,  they  are  easily  bred, 
and  indeed  I  have  seen  them  evolve  on  the  palm  of  my  hand.  The 
eyes  of  the  young  cicadas  are  seen  through  the  egg-skin  before 
it  is  broken." 
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Mr.  Riley,  in  an  interesting  account  of  tliifl  cicada  in  his  "Pint 
Annual  Report  on  Noxious,  Bonefioinl,  and  otiicr  IdrccIh  of  Mis- 
souri "  for  1F)G9,  has  shown  that  in  tlic  aouthcrn  states  tliirt«en- 
year  brooils  of  tliis  insect  are  foiinil.  He  remarks :  "  It  was  my 
good  fortune  to  observe  tliat  bcsictcs  t}ie  scventccn-year  l>roo<ls, 
the  appearance  of  one  of  wliicli  was  reeonled  as  long  ago  as  1633, 
there  are  also  thirtefn-year  broods,  and  that,  though  both  sodm- 
tinies  occur  in  tlic  same  states,  yet  in  general  terms,  the  seventeen- 
year  broods  may  be  said  to  belong  to  the  northern  and  tlie  thir- 
teen-year broods  to  the  soutJiern  states,  tlie  dividing  line  )>eing 
about  latilude 
thirty-eight  de- 
grees, though  in 
some  places  the 
seventeen-year 
brood  extenils 
below  this  line, 
while  in  Illinois 
the  thirtcen- 
3-ear  brood  runs 
up  considerably 
il  it.  It 
also  os- 
ce(  lingly  grati- 
f\  ng  to  find, 
f  ur  months 
after  I  had  pub- 
*  fact, 
that    tlie    i^anie 

discovery  hiid  been  made  years  l)efore  by  Dr.  Smith,  though  it 
had  never  been  given  to  the  world," 

Mr.  Riloy  preilicts  that  in  southern  Xow  England  a  broo"!  will 
appear  in  1877  and  1«85.  Probably  the  i'lymoutli  l>rood  which 
appeared  in  1H72,  will  not  appear  again  for  seventeen  years, 
namely,  in  IfiKO,  the  two  liroods  noticed  by  Kiley  appearing  wwt 
of  this  town.  As  regards  its  appearance  in  Plymouth,  in  tliis 
state,  Harris  states  that  it  appeared  there  in  163;),  Tlie  nest 
date  given  is  1804,  "  but,  if -the  exact  period  of  seventeen  years 
had  been  observed,  they  should  have  returned  in  1803." 

Mr.  B.  M,  Watsou  informs  me  from  bis  personal  observation, 
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thsl  it  also  appeared!  in  18;k8.  iNio  ami  1872.  In  Siinilwioh  it 
appeared  in  17)*T.  l^iH  and  1821.  In  Fall  River  it  apiH'ai\>l  in 
18^ ;  in  Hadley  in  181t> ;  in  Bristol  ooimly  in  17S4.  »o  that  a« 
remarkeJ  br  Harris  and  others  it  appears  at  dilft'ivnt  yi>ar9  in 
places  not  far  from  each  other.  So  that  while  iu  I'lyniouth  and 
SuMlirich  we  mar  look  for  its  reappearsncc  in  188'.*,  iu  Fall  liiver 
it  will  come  in  1886,  or  four  years  earlier. 

There  are  three  speeies  of  cicada  in  this  state,  ami  iu  onler  that 
they  may  not  be  confouude^l  in  studying  the  tiuies  of  appoaranee 
of  the  •.tilTerent  broo^ls  of  the  EOven teen-year  spe- 
cies I  add  a  :^ort  tk<scri]>tion  of  each  form,  so  that 
they  may  be  readily  recognized  iu  the  niugnl  and 
immature  states. 

The  two  largest  sjiecies  are  the  seventeen-year 
locust  (Cicada  septei«kdm)  ami  the  tlog-dny  cicada 
(C.  pruinosu).  Fig.  U2,  i-opied  from  Riley's  re- 
port gives  a  good  idea  of  this  species:  a  i-eprcseuts 
the  pupa ;  b  the  same  after  the  nilult  has  escaped 
through  the  rent  in  the  hack ;  c  the  winged  Ily  ;  d 
the  holes  iu  which  tlie  eggs  e  arc  inserted.  Fig. 
143  represents  the  larva  as  soon  us  hutched.  The 
adult  may  be  known  by  its  rather  narrow  head, 
the  black  body  and  bright  reil  veins  of  the  wings.  '«■"-»•'"  fiowu. 
The  wings  expand  from  two  and  a  half  to  three  and  a  quarter 
inches. 
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D«*rer  tha  end ;  tho  next  »\iiai!.  Iha  ba»al  nnc  at  tlic  Horlivi  iif  flrp.  in  throu  Uinra  ■■ 
largeaflbciicxl  one.  while  In  r.jiriiliiiuii  It  ia  ortlu' nmni^iiUi'.nrirnnjrtlilHit  omnlliT. 
The  tve-}olPl  (tKruus)  iirojrrtu  ovorlwihthtnlii  nf  lli>  lifuicOi  hvyniid  thi^  pn<l  iif  Uio  Hhiink 
(tlUa).  while  in  tlie  other  n|ietlee  it  uiily  ])n<JiM'lr  hnlf  itB  leURlli.  The  Irniiiniil  >i«- 
mentot  thebmlf  Israiberlsrirer  than  In  C.prulHom.    Tliu  Ixxly  <H  xhlninK  KUin-rii|iir 

dwker  limn  thv  ro>t  of  the  burly.  LeaKtli  i>iie  ini-h  (lO-l).  wliltli  nlxiut  n  llilnl  nf  in 
[nch  ('^.^)  heliiK  mlher  smaller  Ihnn  (lint  of  C.  prulnoMa  and  niiirh  lann'r  Ihiiii  Unit  of 

The  dog-day  harvest-fly  may  at  once  be  known  by  its  large 
head,  as  wide  as  the  body,  and  by  the  green  markings  on  tho 
head  and  thorax,  especially'  the  \\'-slia[>eil  mark  on  the  latter.  It 
expands  three  inches,  and  is  a  larger  and  more  bulky  insect  than 
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the  precedinj^.  We  know  but  little  of  its  habits.  Harris  says 
that  it  invariably  appears  with  the  l>eginning  of  the  dognluys,  and 
in  tlie  vicinity  of  Boston  he  has  heard  it  for  many  years  in  suc- 
cession, with  only  one  or  two  exceptions,  on  the  25th  of  Jiih%  for 
the  first  time  in  the  season.  According  to  Prof.  A.  E.  Vcrrill,  in 
our  ''Guide  to  the  Study  of  Insects,"  it  lays  its  eggs  in  the  stems 
of  the  solidago  or  golden  rod.  ''It  made  a  longitudinal  incision 
with  ragged  edges  into  the  pith  of  the  plant,  then  with  its  ovi- 
positor forced  its  eggs  a  little  distance  down  into  the  pith  l>elow 
the  external  opening :  there  were  two  rows  of  eggs  succeeding 
Fi/r.u4.  the   first   single  one,  each  pair  diverging  out- 

wards,  the    lower    ends  of   each   pair   nearly 
touching  each  other,  and  all  placed  very  near 


together." 

The  puim  (flg.  U4)  is  m\\rh  the  largcRt  and  tliirkest  of  the 

rup«  of  Cicada  pru-      three  8i)e(*ie8,  being  nearly  twice  ae  bulky  as  Unit  of  th«  tww 

"^^'  otheri>.     The   head   is   very   broad,  short,  triangular,  uiucli 

shorter  than  in  the  Hevonteen-year  locust.     There  are  no  dark  band^  crobning  the 

body.    It  is  an  inch  in  length  and  nearly  one-half  (-45)  an  inch  wide. 

One  smaller  species,  the  least  cicada  (C.  rimosa)^  expands  a 
little  less  than  two  and  a  half  inches,  and  has  a  narrow  head,  with 
bright  red  mai*kings  on  the  head  and  thorax.  For  several  years 
in  Brunswick,  Maine,  I  have  noticed  that  it  began  its  song  on  the 
10th  of  June,  and  in  this  state  it  probably  sings  by  the  1st  of 
that  month. 

Its  pupa  (Apr.  lir»)  is  in  most  respeots  inloniiediatebetweon  tl>e  fir^t  twn  -jjories.  Tlie 
head  i.-?  broadly  triangular,  like  that  ol'  C.  pruiiwsa.  The  antenna'  havt*  ^)ll•ltcr  and 
smaller  baj^al  joints,  and  not  much  larger  than  tlic  i?econd,  while 

1*  Iff     I^O 

tliey  are  very  une<]ual  in  .-ize  in  the  two  other  hpeoie^;  the  third 
Joint  i!;<  much  bliorter  tlian  that  of  C.  Hfptcndecim.  Tlie  front  of 
the  head  in  much  more  hairy  than  in  the  others.  The  thorax  is 
shaped  much  a>  in  C  pruinomuyhwt  the  in.-^ecl  differs  from  both 
r«pecie»  in  having  a  broad,  dark  brown  con:jpi('Uoui»  band  on  the 
hinder  ed^e  of  each  thoracic  and  abdominal  ring. 

The  anterior  femora  are  rather  bhorter  than  m  the  other  spe-  ''*rinio«a!^**'* 

cies,  but  on  the  whole  more  like  llio^e  of  the  Beventeen-year 
cicada  than  the  C.  pruinom.  The  spines  are  large  and  heavy;  the  ba^•al  «>ne  like  that 
of  C.pruinosa,  hut  rather  bhorter  and  broader,  with  the  tooth  situated  neaix*r  the  ba«tf. 
Of  the  live  nnier  teeth  the  ih>t  one  in  twice  as  large  as  the  i^econd.  Near  the  end  of 
the  tiuia'  are  two  well-marked  teeth,  mu<'h  more  dibtinctly  marked  than  in  the  other 
two  species,  which  have  but  4»ne  low  appres.sed  tootlj  in  their  place.  The  tarttns  pro- 
jects about  a  third  of  its  length  beyond  the  tip  of  the  tibia.  Length  '8U,  breadth  33 
inch. 

The  Brachys  Leaf-miner, —  This  and  the  following  beetle  have 
the  singular  habit  of  mining  the  leaves  of  plants.  It  is  rarely 
that  beetles  live  this  sort  of  life,  though  many  caterpillars  and 
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maggots  of  flies  are  leaf-miners.  Dr.  Harris  has  given  in  his 
"  Treatise"  an  account  of  the  larva  of  Ilispa  which  mines  the  leaf 
of  the  apple  tree,  eating  the  pulpy  substance  between  the  upper 
and  under  surface  of  the  leaf.  The  two  insects  of  which  we  now 
treat  belong  to  the  family  of  Buprestids,  several  species  of  which 
do  much  injury  to  our  fruit  and  shade  trees  in  the  grub  state. 
They  are  footless  grubs  and  recognized  by  the  broad,  rounded, 
flattened  segment  just  behind  and  partially  enclosing  Fig.i46. 
the  head.  The  young  of  the  following  insects  depart 
somewhat  from  this  typical  form  owing  to  their  pecu- 
liar leaf-mining  habits.  The  first  of  these  is  the 
young  of  the  Brachys  cemginosa  which  has  been  found 
by  V.  T.  Chambers,  Esq.,  of  Covington,  Ky.,  mining 
the  leaves  of  the  beech  tree,  and  I  am  indebted  to  him 
for  a  specimen  of  the  larva  here  figured  (Fig.  14G). 

I  may  remark  here  that  a  closely  allied  beetle  {B. 
terminans)^  I  have  often  found  resting  in  the  leaves  of 
the  oak  and  beech.     The  beetles  of  this  genus  are 
flattened,  angular  ovate,  and  less  than  a  quarter  of  an 
inch  in  length,  and  the  scutellum  is  small,  as  Leconte       urachys. 
observes,  while  the  shanks  (tibise)  are  linear.     In  the  succeeding 
genus,  Metonius,  Leconte  says  that  the  body  is  triangular,  while 
the  scutellum  is  large,  and  the  shanks  are  dilated. 

Larva.  The  body  of  tlie  larva  is  rather  long,  with  the  ^egnieiitD  verj'  deeply  cut,  be- 
ing flattened,  and  producfd  laterally  into  a  triangular  projection,  giving  a  serrate  out- 
line to  the  body,  the  teeth  being  obtusely  rounded.  The  e^egment  next  behind  the  head 
is  the  widei^t,  the  succeeding  segnieuUi  giadually  decreasing  in  width  and  increasing 
slightly  in  length  to  the  end.  T)ic  terunnal  Hegnieut  is  about  half  as  wide  as  the  body 
in  its  widest  portion,  and  is  somewhat  triangular,  with  the  sides  parallel,  and  the  tip 
obtusely  pointed.  The  prothoracic  segment  or  the  one  next  the  liead  is  broader  than 
long,  and  has  a  flet^hy  projection  on  each  side  at  the  base  of  the  head.  On  the  upper 
side  of  this  segment  is  a  large,  square,  slightly  homy  area.  The  head  in  anteriorly 
pale  honey  yellow,  with  two  dark  longitudinal  parallel  lines;  the  homy  portion  is 
about  as  long  as  broad,  much  flattened,  subtriangular.  The  antennae  are  Tery  minute, 
slender,  three-Jointed,  with  the  Joints  nearly  equal  in  length.  The  Jaws  and  palpi  are 
so  minute  that  a  description  will  be  of  no  practical  use  hero.  The  body  is  linely  sha- 
greened,  with  a  few  flne  scattered  hairs.  It  is  whitish,  with  a  slight  greenish  tinge, 
and  a  quarter  (-25)  of  an  inch  long,  and  less  than  a  tenth  (07)  of  an  inch  broad.  It  was 
sent  to  me  alive  in  September. 

The  Tick  Trefoil  Leaf-miner, — This  insect  (Metonius  kvvigatus) 
which  is  not  uncommon  in  this  state,  has  been  found  by  Mr.  V.  T. 
Chambers  of  Covington,  Ky.,  mining  the  leaves  of  the  tick  trefoil 
{Desmodium)  during  the  early  part  of  September.  The  larva  is 
from  *15  to  '20  inch  in  length,  and  mines  a  broad,  irregular  patch, 
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sometimes  only  half  the  length  of  the  leaf,  but  often  it  extends 

its   burrow  around   the   end  of  the  midrib,  half  way  down   the 

other  side  of  the  leaf.    The  track  of  its  burrow  is  irregularly  sin- 

F\g.  147.      uous.    At  the  end  of  this  gallery  or  burrow  it  forms  a 

round  chamber  just  as  wide  as  the  body  is  long,  disk- 

shaped,  the  walls  being  convex,  the  cell  looking  like  a 

smooth,  regular  blister. 


Ijarra.  The  gnib  (flg.  147)  difTers  greatly  In  form  fk*om  the  preoediDf 
one,  the  body  being  quite  thick,  but  little  fluttened,  being  rather  conrex 
above  and  below;  in  form  oval  lanceolate,  widest  in  the  middle,  taper- 
ing  much  more  rapidly  posteriorly  than  toward  the  bead.  The  Mo- 
ments, ejipeeially  tho^e  of  the  abdomen,  very  convex  on  the  »ideA. being 
produced  triangularly  hilo  very  acute  teeth.  The  pmthoraclc  ring  li* 
M^r^'*!'*'  about  the  same  width  aa  the  Ilfth  abdominal  ring,  being  narrower  thnn 
the  megothoracio  ring  and  having  the  sides  somewhat  sharply  pointed, 
while  those  of  the  succeeding  (metothoracic)  ^cgment8  arc  rounded.  The  eighth  ab- 
dominal segment,  or  one  next  to  the  latit,  i^  tranr>vert>ely  oblong,  and  about  two-thirdt 
as  wide  as  the  seventh.  The  ninth  and  last  is  a  little  over  one-half  as  wide  a*  the 
eighth.  It  gives  rise  to  a  minute  projection  at  the  end.  The  prothoraric  segment  and 
head  are  closely  soldered  together;  the  two  together  are  transversely  ovate  elliptiral. 
full  convex  on  the  front  edge.  Uie  separation  between  the  head  and  succeeding  ring 
being  indicated  by  a  slight  notch.  The  anterior  surface  of  the  head  is  somewhat  flat- 
tened, with  a  small,  squarish,  pale,  homy  area.  The  horny  portion  of  the  IVont  of  the 
head  is  very  minute  compared  with  the  similar  part  in  the  Brachys  larva,  and  ii 
scarcely  perceptible  except  under  high  magnifying  powers.  The  body  is  uniformly 
pale  greeniijh,  and  the  skin  is  smooth.  The  differences  between  the  two  larvae  are 
moht  remarkable,  when  we  consider  how  closely  the  beetles  resemble  each  other. 

llie  Spotted-necked  Lavfjuria. — This  beetle  is  allied  to  Trogo- 
sita,  an  insect  w^hich  is  known  to  be  injurious  to  housed  grain, 
though  the  grub  is  still  more  intimately  related  to  the  European 
Xemxmoma  elongaftnn^  which  is  found  under  the  bark  of  elms  in 
burrows  inhabited  by  Ilylesinus,  a  wood-boring  beetle.  Having 
received  the  Languria  in  all  its  stages  of  growth,  from  Mr.  Bel- 
frage  of  Texas,  though  the  insect  occurs  in  the  middle  states,  it 
is  thought  that  a  description  of  it  will  not  be  out  of  place  in  a 
report  on  economic  entomology,  as  some  members  of  the  group  to 
which  it  belongs  are  known  to  be  <lestructive.  The  adult  beetle 
was  first  described  by  Say  (under  the  name  of  Lamjuria  puncti- 
coUia)  from  Ohio.  It  is  pale  reddish,  with  the  fore  legs,  wing- 
covors  and  end  of  the  body  black,  with  a  large  distinct  black  spot 
in  the  middle  of  the  neck  (prothorax).  It  is  said  by  Mr.  Say  to 
frequent  flowers. 

The  larrn  (flg.  148)  is  unusually  long  and  slender,  cylindrical,  the  body  being  of 
uuiforni  thifkness  throtigliotit,  whiti-li.  with  .<^u)ooth  sognientH.  The  head  i-«  hut  Mtle 
narrower  than  the  ^e^t  of  the  body;  the  eighth  ring  of  tlie  abdomen  i*«  an  large  as  tlie 
rest,  wJiile  the  ninth  is  much  smaller,  being  rounded  and  bearing  two  dorsal,  upcui  ved. 
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acate  hooks.  There  are  a  few  scattered  hairs  over  the  body.  The  six  thoracic  legs  are 
well  developed,  and  there  is  a  stout,  short,  anal  prop-leg.  As  usaal  there  are  nine 
breathing-holes  (stigmata)  on  each  side  of  the  body.  The  head  i»  somewhat  flattened, 
squarish,  the  post;.'lypcns  (as  we  may  call  the  triangular  inclosure  in  the  top  of  the 
head),  t-hield-shaped  with  apex  acute,  and  with  two  shallow  pits  (eyes  ?)  on  each  side 
of  the  middle.  The  true  clypens  Is  short,  transverse.  The  feelers  (antennae)  are  in- 
serted on  the  side  of  the  heatl,  and  are  aa  long  as  the  clypeus 
is  broad;  they  are  four-Jomted.  with  the  third  longest,  the 
fourth  very  slender,  not  quite  so  long  as  the  second.  Upper 
lip  (labrum)  transversely  oval,  elliptic,  tlie  front  edge  curved, 

and  the  surface  moderately  con-  _,      , .^      , ,  .. 

„^      .  ,         J.,,     V  Figs.  148  and  140. 

vex.    The  Jaws  (mandibles)   are 

stout,  black  at  tips,  three  toothed, 
the  upper  tooth  bmnli,  the  two 
lower  onea  equal.  The  maxillae 
(6)  have  four-Juinted  palpi  reach- 
iug  to  the  end  of  the  closed  man- 
dibles ;  the  joints  of  nearly  equal 
length;  the  third  slender,  but 
scarcely  longer  than  tbe  basal 
Joint.  The  labium  (lower  ur  under 
lip,  c)  is  small  and  situated  on  a 
long,  narrow  mentum;  the  palpi 
are  two-Jointed,  the  Joints  sub- 
eqnal,  the  second  but  a  little  longer 
than  the  first.  Length  of  body ,  -ttS ; 

thickness,  one-tenth  of  an  inch  (5^  specimens)  The  pupa  (flg. 
148)  Is  white,  long  and  slender,  with  the  club-shaped  antennoB 
reaching  to  the  middle  of  the  anterior  tarbi ;  the  tarsi  of  the 
middle  pair  of  legs  reaching  to  the  hinder  edge  of  the  first 


LarvA  Aud  pupa  of  Lau- 
gurla. 


H<iad  of  larva  of 
Languria. 


abdominal  segment;  hinder  pair  of  legs  concealed,  with  the 

exception  of  the  fumora-tibial  Joint,  by  the  wing-covers,  the  latter  being  long,  pointed 
and  ribbed;  tliey  reach  to  the  end  of  the  fourth  abdominal  segment.  Near  the  hind 
edge  of  each  segment  is  a  dofsal  ridge,  bearing  stilT  hairs,  and  fh)m  three  to  seven 
unequal  sharp  spiuerf,  which  on  the  sixth  segment  arc  arranged  in  two  irregular  rows, 
with  six  larger  than  the  rett,  and  tipped  with  black.  Ou  the  terminal  segment  are  two 
large,  eqnal,  erect,  long  and  slender  blackish  spines,  and  a  itair  of  ventral,  sharp 
tubercles  on  the  seventh  segment. 

The  body  is  naked,  whitish,  with  a  few  scattered  hairs  along  the  side<4.    The  head 
cannot  be  seen  from  above,  being  covered  by  the  prothorax  ^  it  is  rounded  oval,  and 

ft^e  ft*om  the  prothorax  beneath,  with  a 
Fig.  160.  fe^  short  scattered  hairs.    It  is  about 

half  (-SO-OO)  of  an  inch  long.     (Thirty 

specimens.) 


Of  probably  somewhat  sim- 
ilar habits  is  the  Daciie  heroa 
(fig.  150,  larva  and  pupa;  a, 
upper,  &,  uuder  side  of  head), 
the  early  stages  of  which  have 
been  communicated  to  me  by 
Dr.  H.  Shimer,  of  Illinois.  The 
grub  of  an  allied  species  (/).  fasciata)  found  in  this  state,  is  said 
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by  Candeze  to  live  about  New  Orleans  in  the  diseased  tninkf  of 
the  palmetto.    It  is  not  known  what  tree  it  inhabits  in  this  state. 

BENEFICIAL    INSECTS. 

The  Aphis-eating  Lady-beetle, —  Among  the  insects  which  do 
incalculable  bcuctit  to  agriculture,  are  several  kinds  which  prey 
almost  exclusively  upon  the  Aphis  or  plant-louse.  The  S^Tphus 
flics  in  the  maggot  state  devour  great  quantities,  and  so  do  the 
larvffi  of  the  lace-winged  fly  (Chrysopa).  Scarcely  less  valuable 
FiK.  wi.  ^^^^  ^  ^^®  gardener  are  the  young  of  the  "  Lady- 

bird "  beetle  (Coccinella).  During  the  past 
summer  we  have  traced  the  transformations  of  a 
species  {Psyllobora  20-niaculata  Say)  which  lived 
in  all  its  stages  on  the  leaves  of  the  horse-chestnut 
during  the  month  of  August.  As  no  aphides 
were  seen  on  the  leaves,  I  am  inclined  to  think 
that  in  this  instance  the  food  of  the  young  lady- 
bird was  certain  freshly  hatched  Psoci  (Coeci- 
lius),  aphis-like  neuropterous  insects  which  were 
running  about  over  the  leaves,  masses  of  their 
Larva  of  "Lady-bird.**  eggs  being  attached  to  the  leaves,  and  as  usual 
covered  with  a  thin  web.  Indeed  some  Coccinellie  feed  on  the 
eggs  and  j'oung  of  their  own  kind.  This  lady-bird  is  a  very  small 
beetle,  a  tenth  of  an  inch  long  ;  pale,  whitish  3'ellow,  including  the 
legs  and  antennie.  There  are  four  black  spots  on  the  prothorax, 
and  nine  on  each  wing-cover,  two  on  each  wing  cover  usually 
running  together,  thus  making  twenty  distinct  s|x>ts  in  all. 

T%e  Larva  (flg.  151)  is  long  aud  slender,  with  a  ratlier  pmall  head,  which  is  a  little  orcr 
half  as  wide  as  the  segment  (protliorax)  next  to  it;  it  in  somewbHt  trapezoidal  in  fbrm, 
being  widest  in  front,  a  little  longer  than  broad,  with  black,  conHpicaons  eyes  consiit* 
ing  of  four  or  Ave  raided  faceU*.  fhe  btout,  minute  antennas  are  two-Jointed.  the  Jointft 
being  of  equal  thicknest^,  the  second  a  little  shorter  than  the  flrnt.  The  upper  lip 
(labrura)  is  small,  transrerpely  broad  ovate,  with  the  front  edge  rounded.  Hie  Jawt 
are  quite  small.  The  maxillae  are  very  large,  obtuse  cylindrical,  projecting  far  beyond 
Uie  head.    The  labium  is  small  and  short. 

The  body  is  widc^t  on  the  third  segment  behind  the  head,  and  shorter  than  the  line 
segment,  the  three  segments  gradually  decreasing  in  length;  while  the  abduminal  sif* 
ments  are  nearly  equal  in  length,  and  very  convex  laterally.  The  form  of  the  tennioal 
(ninth)  segment  I  could  not  make  out,  as  all  my  npecimens  were  preparing  to  atlx 
themtielves  to  the  surface  of  the  leaf,  and  this  segment  was  greaUy  enlarged  and  elon- 
gated, ending  in  a  soft  ami  membranous  rufllc-like  dilatation  bj  which  the  insect  was 
evidenUy  about  to  gum  itself  to  the  leaf. 

The  body  is  covered  with  short,  tetilT  hairs.  It  is  white,  with  two  dark  spots  on  the 
segment  next'the  head,  four  on  each  of  the  two  fdUowing  segments,  and  two  on  the  ffe 
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SQCceeding  segments ;  these  spots  are  thickened  portions  of  the  slcin,  giying  rise  to 
hairs.  The  legs  are  stout,  the  toe*Joint  ending  in  a  single  claw,  with  foar  or  llTe  tenent 
hairs  at  the  end  of  the  Joint.    Length  about  a  seventh  (-15)  of  an  inch. 

The  pupa  is  of  the  usual  form  in  the  group,  but  is  white,  with  two  faint  dorsal  dark 
spots  on  the  middle  thoracic  Begment.  and  two  on  the  basal  segment  of  the  abdomen ; 
farther  behind  is  a  pair  of  large,  converging,  black  spots  beginning  on  the  second 
abdominal  segment,  and  ending  on  the  fourth ;  while  on  each  side  of  the  fourth  are 
two  dark  spots.  Tliero  are  two  slight  dorsal  spots  on  the  fifth  segment.  The  body  is 
nsnally  provided  with  a  few  fine,  scattered  hairs,  but  in  a  very  small  specimen  (06 
inch  long)  the  upper  side  is  densely  covered  with  long,  thick  hairs,  the  body  being 
naked  beneath.    The  larger  specimen  measured  -12  inch  in  length. 

The  Aphis-eating  Mite, — Quite  an  unsuspected  enemy  of  the 
aphis  is  a  little  gurden-mite,  which  I  found  in  July  and  August 


Fig.  U3. 


last  in  considerable  numbers  in 
my  garden,  busily  engaged  in  de- 
vouring the  plant-lice  on  the  rose- 
bushes. 

We  know  but  little  of  the 
numerous  kinds  of  mites  which 
abound  in  this  country,  and  but 
few  species  are  known  to  prey  on 
other  insects.  The  present  species 
is  allied  to  the  red  garden-mite 
(7Vom6idium),  which  is  often  seen 
running  over  flower  beds.  It  is 
the  six-legged  young  of  these  mites 
which,  under  the  name  of  harvest- 
mites,  are  so  irritating  and  annoy- 
ing when  they  get  upon  our  bodies, 
as  they  work  their  way  in  under 
the  skin.  Their  natui*al  hosts  are 
various  insects,  such  as  grasshop- 
pers, etc.,  as  we  often  perceive 
them  with  their  heads  stuck  in 
between  the  joints  of  the  latter.  They  are  all  vermilion-red  in 
color,  and  in  former  times  have  been  used  as  a  dye. 

Onr  species  is  apparently  a  TVomM^ttim,  or  closely  allied  genus,  and  perhaps  the 
specimen  we  figure  here  is  immature.  It  may  be  called  Trombidiuml  bulMpes  (fig.  IfiS, 
a>  leg;  ^1  palpus,  side  view)  in  allusion  to  the  swollen,  bulb-like  terminal  Joints  of  the 
legs.  It  is  scarlet  red,  regularly  ovate  in  form,  with  a  distinct,  squarish  head  separate 
from  the  body,  and  two  deep-red  eye-spots  situated  over  the  insertion  of  the  second 
pair  of  legs.  The  beak  is  long,  slender,  sharply  conical,  and  reaches  to  near  the 
middle  of  the  tliird  Joint  of  the  palpi;  the  latter  four-Jointed,  the  second  and  third 
Joints  of  nearly  equal  size,  the  fourth  very  minute;  when  extended  the  palpi  reach 
nearly  to  the  end  of  the  third  Joint  of  the  first  pair  of  legs.   The  fore  feet  are  much 
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larger,  thicker,  and  rathci  longer  than  the  fhurth  pair,  and  inserted  rerj  near  the  li«ad; 
tlie  terminal  Joint  is  mnch  swollen.  OTute.  the  preceding  Joint  being  slenderer  than  the 
others.  Tlie  second  pair  are  about  half  us  long  as  the  first  pair.  It  is  deep  «carlel-red, 
and  the  body  and  llmbd  are  densely  covered  with  short,  stout  hairs. 

This  species,  though  quite  different  in  the  form  of  the  body,  yet 
in  the  proportions  and  form  of  the  legs  and  mouth-parts  is  con- 
generic with  the  European  Tromhidium  papillosum  of  Ilermann, 
which  is  said  to  live  on  the  trunks  of  trees  and  in  moss. 


THE  RELATION  BETWEEN  THE  COLOR  AND  THE 
GEOGRAPHICAL   DISTRIBUTION   OF  BIRDS. 

BY   ROBERT   RIDGWAY. 

The  July  number  of  the  Naturalist  contains  a  criticism  of  my 
paper  on  the  relation  between  color  and  geographical  distribution 
of  birds*  which  is  doubtless  by  this  time  familiar  to  the  readers 
of  this  journal.  The  tone  of  this  criticism  renders  it  necessary 
for  me  to  reply  to  it ;  but  in  doing  so  I  shall  endeavor  to  use  as 
little  space  as  possible,  and  limit  my  defence  to  the  statement  of 
a  few  simple  truths,  which  I  hope  will  answer  the  purpose  as  well 
as  a  lengthy  discussion. 

The  specific  charges  made  against  me  are  two  in  number :  (1)1 
am  accused  of  ''appropriating  Mr.  Allen's  work  without  acknowl- 
edgment" to  the  latter  author;  and  (2)  of  dishonestly  claiming 
originality  in  the  conception  of  certain  laws  and  of  cases  illustra- 
ting them.  These  charges  are  preferred  severally  in  the  following 
words  :  —  ''he  writes  as  if  his  views  were  both  novel  and  original, 
which  is  not  the  case.  To  speak  plainly,  the  paper  is  based  en- 
tirely upon  Mr.  Allen's  views,  without  the  slightest  allusion  to 
this  author ;  and  is  illustrated  chiefly  by  cases  already  publisheil. 
yet  without  proper  references." 

As  regards  Mr.  Allen's  work,  I  am  not  only  willing,  but 
desirous,  that  he  should  receive  all  the  credit  due  him  for  his 
well  accomplished  task  of  elucidating  the  laws  of  climatic  color- 

*  On  the  relation  betvv-een  Color  and  Geographical  Distribution  in  BinlH,  as  exhibited 
in  Melanism  and  Hyperchromism.  Am.  Journ.  Sci.  It,  Dec,  1872,  p.  454;  ▼,  Jan.,  1873. 
p.  39. 
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Tariation,  and  geographical  distribution.  This  gentleman's  writ- 
ings place  him  in  the  foremost  rank  of  the  philosophical  ornithol- 
ogists of  the  present  day ;  their  high  merit  and  great  importance 
being  recognized  by  all  to  whom  they  are  familiar.  I  have  the 
highest  respect  for  Mr.  Allen's  works ;  they  show  careful  study, 
deep  thought,  persevering  search  for  facts,  and  thorough,  analytical 
mode  of  treatment.  About  their  only  fault  consists  in  the  two 
frequent  evidence  of  conclusions  "  jumped  at,"  or  based  upon  in- 
sufficient evidence. 

But  as  justly  as  Mr.  Allen  deserves  his  high  position  among  the 
most  thorough  and  advanced  ornithologists  of  the  day,  we  must 
not  lose  sight  of  the  fact  that  he  is  not  the  only  one  who  has 
written  upon  the  subject  of  climatic  color-variation  and  geograph- 
ical distribution.  Professor  Baird,  the  pioneer  in  this  subject,  so 
far  as  America  is  concerned,  first  made  known  the  main  governing 
laws  ;  and  thus  opened  the  way  to  later  researches.  But  even  he 
is  preceded  by  Dr.  Gloger  who  anticipates  all  American  writers 
in  many  generalizations  of  this  kind,  published  as  long  ago  as 
1833.* 

A  few  of  Dr.  Gloger's  generalizations,  which  bear  more  directlj^ 
upon  the  province  of  this  paper,  are  the  following : 

"The  variation  in  color  of  birds  from  one  country  to  those  from 
another,  is  influenced  not  only  by  the  mean  temperature  of  the 
year,  but  also  by  that  of  single  months  (those  about  the  time  of 
the  most  rapid  growth  or  molt)  atid  by  the  relative  time  and  quan- 
tity of  the  falling  snow  and  rain*'  (p.  10.  See  pp.  239-241  of 
Mr.  Allen's  paper).  "Light  also  has  influence" — in  the  change 
of  color  (p.  110).  "Heat  has  influence  b}'  drj-ing  out  the  moist- 
ure, whereby  the  action  producing  a  change  is  a  mechanical  one" 
(p.  71).  "  The  fact  that  in  some  summers  there  are  more  cuckoos 
of  a  reddish  brown  color,  or  with  reddish  brown  spots,  may  prob- 
ably be  owing  to  the  general  or  periodical  atmospheric  constitution 
of  the  year  in  question"  (p.  98). 

In  1866,  before  the  appearance  of  any  of  Mr.  Allen's  writings. 
Professor  Baird  published  a  paper  entitled  "  The  Distribution  and 
Migrations  of  North  American  Birds,"t  ^^  which  much  was  said 
regarding  climatic  variations  in  color  and  proportions.  The  gen- 
eralizations advanced  in  this  paper  are  the  following : 

*  Das  AbKudern  der  YQge]  dursch  Einflufs  des  klimns.  By  Dr.  Constantin  Lambert 
Gloger,  Breelaw,  1833. 

fAmerican  Journal  of  Science  and  Arts,  Vol.  xli,  Jan.  and  March,  1806. 
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1.  Latitudinal  and  altitudinal  variation  in  size  of  resident  spe- 
cies ;  northern  bred  individuals,  and  those  born  at  high  eleva- 
tion, being  larger  than  tliose  born  farther  south  or  in  the  low 
lands. 

2.  Absolute  increase  of  the  size  of  the  billj  even  with  diminu' 
tion  in  general  bulkj  in  Florida  birds,  as  compared  with  individ- 
uals of  the  same  species  born  north  of  that  peninsula :  the  same 
rule  applying,  to  a  less  extent,  to  birds  from  Cape  St.  Lucas. 

3.  Longer  tails  of  western  birds  than  of  eastern  examples  of  the 
same  species. 

4.  Darker  color  of  birds  from  the  Pacific  coast  than  of  specimens 
of  the  same  species  from  the  interior,  "the  latter  frequently  exhib- 
iting a  bleached  or  weatherbeaten  appearance,  possibly  the  result 
of  greater  exposure  to  the  elements,  and  less  protection  by  dense 
forests." 

Here  then  are  three  laws  of  climatic  or  regional  variation  in 
size  and  proportions,  and  two  of  color,  in  which  Mr.  Allen  is 
anticipated  by  Professor  Baird.  But  without  going  farther  into 
the  literature  of  the  subject,  I  will  proceed  at  once  to  discuss  Mr. 
Allen's  celebrated  work  published  in  1871,*  in  order  to  show 
wherein  he  has  anticipated  me  in  the  announcement  of  generalizsp 
tions,  in  cases  illustrating  them,  or  in  reducing  specific  names  to 
the  rank  of  race,  or  '-variety,"  names.  On  p.  235,  the  law  of  in- 
creased intensity  of  color  to  the  southward  is  announced,  this  not 
having  been  especiall}'  noted  by  previous  writers  (though  Gloger 
says  something  indefinite  in  relation  to  it  in  his  work  above  cite<l). 
This  law,  then,  originates  with  Mr.  Allen.  The  cases  which  he 
cites  in  illustration  are  the  following :  Quiscalus  purj)ureits.  Age- 
lains  phosniceus,  Ortyx  Virginianus^  Stuniella  ^^ Ludovicinua"  (= 
magna)  ^  Oaleoscoptes  Cawlinensis^  Harporhynchus  rufus^  Centurus 
CaroUni's^  Picus  jyiibescens^  P.  Gairdneri^  Colaptes  auratus^  Thryo- 
thorus  Ludoi'iciannSj  Troglodytes  irdori^  Geothlypis  trichas,  Pipilo 
eryth ropthalmvs^  Buteo  lineatus  and  Bucephala  Americana ( .') .  The 
idea  of  ''the  so-called  Bucephala  Islandica  being  the  larger  northern 
tj'pe  of  B,  Americana,  in  which  the  white  markings  on  the  head 
and  wings  occupy  a  somewhat  larger  area,"  is  entirely  erro- 
neous, as  every  one  acquainted  with  these  very  different  species 

*Bullotin  Mns.  Coiiip.  ZoOl.,  Cambridge,  Masf;.,  ii.  1871.  Part  III.  On  Indiridniil  and 
Geograpliit-al  Variation  among  birdn,  considcrod  in  reflpect  to  its  bearing  upon  the 
Value  of  certain  assumed  Speciflo  Characters,  pp.  18&-250. 
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will  admit.  The  other  cases  cited  show  only  slight  (sometimes 
inappreciable)  manifestations  of  this  law  within  the  territory  of  the 
United  States.  Thus  none  of  my  cases  were  "already  published," 
and,  besides,  all  were  in  a  new  geographical  field. 

The  laws  of  variation  with  longitude,  which  Mr.  Allen  lays 
down,  are  the  following : 

1.  Brighter  colors  of  the  birds  from  the  interior^  than  of  those 
from  the  Atlantic  States;  with  a  tendency  to  more  ferruginous 
tints  in  some  species  and  to  melanism  in  others. 

2.  Brighter  or  darker  colors  of  the  birds  from  the  Pacific  coast 
(especially  north  of  the  AOth  parallel)  than  of  those  from  the  inte- 
rior. 

3.  Lighter  colors  of  birds  from  the  arid,  sterile  plains  than  of 
those  from  either  the  eastward  or  the  westward. 

By  referring  to  this  paper,  it  will  be  seen  that  all  the  above 
laws  are  substantially  the  same  as  in  the  generalizations  made  by 
Professor  Baird  in  1866,  so  that  they  were  at  the  time  of  the 
publication  already  "  the  common  property  of  ornithologists ;" 
while  the  proposition  that  red  areas  "spread,"  or  enlarge  their 
field  in  proportion  as  we  trace  certain  species  toward  the  Pacific 
coast,  and  that  in  the  same  proportion  yellow  often  intensifies  in 
tint,  is  a  law  of  which  Mr.  Allen  makes  no  mention,  and  which 
is,  so  far  as  he  is  concerned,  original  with  me ;  at  the  same  time 
I  claim  originality  for  the  cases  illustrating  both  this  and  the 
foregoing  laws,  though  I  have  never  thought  before  of  claiming 
either  the  generalizations  or  the  examples  as  discoveries  of  my 
own. 

Having  given  my  defence  as  far  as  Mr.  Allen  is  concerned,  I 
shall  now  attend  to  the  cases  in  which  I  reduced  previously  rec- 
ognized "species"  to  the  rank  of  geographical  races,  or  "vari- 
eties," "  the  implication  being,  that  such  nomenclature,  and  the 
views  sustaining  it,  are  novel."  Dr.  Coues  professes  to  have  antici- 
pated me  in  several  of  these  cases  by  using  the  same  nomen- 
clature in  his  "Key,"  and  other  previous  works.  How  far  he  is 
justified  in  this  it  is  my  purpose  to  show. 

The  case  of  Chrysomitris,  Dr.  Coues  claims  to  have  "first  worked 
out,  in  1866  (Proc.  Phila.  Acad.,  81),  exactly  as  it  is  here  pre- 
sented, although  C.  psaltria  was  not  there  formally  brought  into 
this  connection,  as  it  has  since  been  by  us  (Key,  Oct.,  1872,  132, 
183)."    How  much  Dr.  Coues  is  entitled  to  make  this  assertion 
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may  be  judged   from  the  following  summary  of  his  views,  as 
expressed  in  the  first  work  to  which  he  calls  attention : — 

138.*  CiiRYBOMiTRiB  (PsErnoMiTRis)  ptaJ/ria  (Say)  Booap. 

130.   CUBY80MITRI8   (P8EUIK)MITKI8)   MISXICANUS  (SwalOB.)  BoBftp. 

{A.  Var.  mexkMnuM  Swainn.] 
[U.  Var.  columUianut  Laft*.] 
[C.  Var.  arizona  Cones.] 

Dr.  Cones'  reasons  for  keeping  psaltria  apart  from  Mexicanus  and 
its  varieties  are  explained  by  his  own  words,  which  we  quote  from 
p,  83  of  the  first  paper  cited  : —  ....  *'the  typical  psaitria  is  so 
very  diverse  from  mexicanus  proper,  and  the  doubtfhl  8i>ecimens" 
(meaning  var.  Arizonce)  "incline  so  very  decidedly  towanl  the 
latter,  that,  in  the  impossibility  of  uniting  psaltria  with  mexi- 
canus"  (!!!)  *'  wc  must  consider  them"  (the  doubtful  specimens 
— var.  Arizonte)  "as  varieties  of  the  latter,  unless,  indeed,  they 
be  hybrids  between  the  two."  Thus  it  is  very  plain  that  C  />#a/- 
tria  was  not  then  formally  brought  into  the  connection  in  which 
I  placed  it.     My  arrangement  of  these  forms  was  as  follows : 

ClIRTSOMITIUS  PSALTRIA,  Say. 

a.  y&r.  pmitria  Say.    Rocky  Mt8.  of  the  U.  S. 

b.  Vnr.  arizon<r  Cones.    U.  S.  and  Mexican  boundary. 

c.  V.ir.  wwxicfina  Swains.    Mexico  and  Central  America. 

d.  Var.  Columbiana  Lafr.    I(<thrau8  of  Panama  and  adjacent  localltiei*. 

In  discussing  the  relationship  of  these  forms  to  one  another.  Dr. 
Coues  does  not  oven  note  the  progressive  increase  of  black  from 
2)saltria  to  Columbiana  —  much  loss  does  he  appear  to  consider  the 
manifestation  of  any  climatic  law  affecting  color  as  applicable  in 
this  case  —  but  morel}'  gives  the  comparative  characters  of  the 
several  races,  and  remarks,  incidentally, .that  there  is  a  gradual 
transition  between  the  two  extremes  {Cohnnbianu  and  Arizomv — 
2^saltria  being  positively'  separated  from  the  series,  as  a  distinct 
species,  in  the  manner  shown  above).  As  regards  "bringing  it 
into  the  connection  "  of  a  race  along  with  mexiratms  in  the  "Key,** 
Dr.  Coues  may,  perhaps,  remember  the  occasion  upon  which  I 
explained  the  case  to  him,  ilhistrated  it  by  a  series  of  specimens, 
and  discussed  the  matter  with  him  without  hesitation. 

In  the  treatment  of  the  races  of  Myiarchxis  Lawrencii^  I  cer- 
tainly cannot  be  justly  charged  with  "scientific  plagiarism,"  since 

*  The  current  number  of  hie  catalogue. 
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I  present  the  case  in  an  entirely  different  light  from  Dr.  Coues, 
as  the  following  schemes  of  arrangement  will  show : 

(Couei^  arrangement),  (Ridgway^  9  arrangement). 

6.  MYIARCHUS  LA  WRENCH.  1.  MYfARCHUS  LAWHENCII  (Giraud). 
T^annu*  lawreneii  G{T9i\\(\t            '  flim  "•  var- ^'M*'"««<^*«Girauii—N.  Mexico. 
Myiarckua  nufricapiUuM  Cnbanis.  j  °^"*  b,  yar.  nigticnpillus  Cabun.  — S.  Mexico 

7.  MYlARCrtUS  NICmiCEPS.  and  Central  Amertca. 

MyiarchuM  nigriceps  Sclater,     )  cvn  ^'  ^^^*    ^Hf^^^'    Sclater  —  Panama    to 

••  brunnetceps  Lawr.  |    ^  Ecuador. 

Each  of  the  three  races  which  I  recognize  is  characterized  by 
perfectly  tangible  distinctive  features ;  var.  nigncapUlus  is  well 
marked  by  conspicuous  characters  which  distinguish  it  from  both 
the  others,  notwithstanding  that  Dr.  Coues  ^^cannot  make  out  that 
it  is  even  a  recognizable  variety."  The  simple  fact  that  in  the 
series  I  recognize  but  one  species,  with  three  geographical  races, 
and  apply  scientific  principles  in  showing  the  gradual  transition 
ftoxn.  one  extreme  to  the  other,  and  at  the  same  time  show  the  di- 
rect relation  between  this  progression  and  a  certain  climatic  law 
of  color-variation,  while  he  recognizes,  in  effect,  two  species,  with- 
out any  varieties,  and  does  not  discuss  any  law  or  generalization 
at  all,  shows  how  unjust  are  his  pretensions  to  have  anticipated 
me  in  this  case.  These  pretensions  may,  perhaps,  be  considered 
the  more  unjust  from  the  fact  that  the  material  upon  which  Dr. 
Coues  based  his  monograph  of  this  genus  had  been  previously 
overhauled  by  me,  thus  giving  him  the  benefit  of  my  unpublished 
determinations,  which  were  in  many  cases  indicated  upon  the  labels 
— though  it  is  but  due  Dr.  Coues  to  say  that  he  acknowledged  in 
one  case  the  source  of  his  information  (see  p.  67,  Proc.  Acad.  Nat. 
Sci.,  July,  1872). 

I  do  not  claim  originality  for  calling  Picu8  Harrisiij  ^^villosus 
var.  Harrisii,**  but  merely — as  anyone  can  see — cite  it  as  an 
instance  illustrating  increased  melanism  toward  the  Pacific  coast. 
For  calling  Sphyropicus  ruber ^  ^^varius  var.  ruber ^'*  however,  I  do 
claim  originality,  notwithstanding  the  fa,ct  that  this  way  of  "  put- 
ting it"  was  first  done  in  the  "Key."  I  well  remember,  though  per- 
haps Dr.  Coues  may  not,  the  occasion  upon  which  I  unhesitatingly 
told  him  of  my  discovery,  and  satisfied  him  of  its  merit  by  laying 
oat  a  series  of  specimens  to  illustrate  my  theory.  At  that  time  he 
certainly  had  not  thought  of  combining  S.  ruber  with  S.  varius^ 
as  a  geographical  race,  along  with  S.  nuchcUia,  but  the  length  of 
time  elapsing  before  the  publication  of  the  "Key"  (perhaps  a 
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year)  no  doubt  justifies  his  lock  of  recollection  as  to  how  he  got 
the  idea. 

The  statement  in  regard  to  CardinaUs  is  erroneous  in  several 
respects  :  first,  I  did  not  make  "  a  new  Mexican  variety,  carneun^ 
of  CardinaUs  virgin f anus,*'  but  gave  the  sj-nonymy  of  that  pre- 
viously named  race,  citing  Lesson  first,  and  Bonaparte's  Con* 
spectus  next,  as  authorities  for  the  name,  which  I  merely  re<luccd 
to  the  rank  of  a  race.  The  new  race  which  I  characterized  was 
coccineua  Ridgway,  from  eastern  Mexico,  while  cameus  Lesson 
was  from  the  western  coast.  In  reducing  C.  igneus  of  Baird  to  a 
variety,  I  did  not  follow  "a  previous  writer"  (Key, p.  151  cited) 
since,  as  explained  further  on,  I  had  not  seen  the  ^^Key"  until  after 
the  printing  of  my  papers 

In  the  case  of  the  western  forms  of  Cyanura  I  am  perfectly  wil- 
ling to  renounce  all  claims  to  originality,  for  if  my  method  of 
treating  them  contributes  to  the  better  understanding  of  the  rela- 
tion which  they  bear  to  each  other,  my  aim  is  accomplished. 

So  far  as  Dr.  Coues*  "  Key  *'  is  concerned  in  the  matter  of  no- 
menclature, it  must  in  this  instance  be  ignored,  as  the  following 
facts  justify :  Though  the  "Key"  was  published  in  October  (1872) 
and  my  papers  not  until  December  and  January  following,  yet  I 
never  saw  the  pages  of  that  work  until  after  the  issuing  of  ftiy 
papers,  w^hich  were  written  and  forwarded  to  tlie  publishers  the 
preceding  July  or  August,  at  which  time  I  had  not  seen  the  *'Key  " 
at  all.  P^ven  had  I  seen  and  been  perfectly  familiar  with  its  pages, 
I  could  still  claim  with  perfect  right,  for  reasons  stated  farther  on, 
originality'  for  the  nomenclature  which  I  used. 

And  now,  having  justified  myself  in  regard  to  the  relation  which 
my  pnper  held  to  previous  publications  in  specific  points,  let  nic 
sa}'  a  few  words  in  its  defence  on  general  principles.  From  the 
time  when  its  preparation  was  first  discussed  in  my  mind  to  the 
time  of  its  publication,  the  question  never  once  occurred  to  me 
whether  the  laws  which  I  endeavored  to  explain  were  my  own  dis- 
coveries, or  whether  their  discovery  was  the  property  of  others. 
I  took  it  for  granted,  that  the  subject  and  its  general  principles 
were  so  familiar  that  a  preliminarj''  review  of  its  literature  would 
be  a  superfluous  addition  to  a  paper  already  overburdened  with 
references — of  which,  very  singularly,  my  reviewer  complains  of 
a  meagreness.  M3'  only  view  was  to  begin  at  once  with  these 
laws,  state  as  precisely  and  briefly  as  possible  what  their  prin- 
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ciples  were,  and  illustrate  them,  purely  in  the  interest  of  science^  by 
novel  cases  and,  when  possible,  by  the  cumulative  evidence  of 
familiar  cases.  If  I  have  succeeded  in  contributing  a  few  unfa- 
miliar facts  to  the  store  of  science  (and  the  hope  that  I  have  is 
encouraged  by  the  fact  that  my  reviewer  has  had  the  courtesy  to 
approve  of  the  treatment  of  some  cases,  and  to  acknowledge  the 
merit  of  an  occasional  novelty)  I  am  much  gratified  ;  and  consider 
myself  well  paid  for  my  labors.  To  be  charged  with  literary  theft 
must  be  unpleasant  even  when  it  is  merited ;  but  to  be  falsely 
branded  with  "scientific  plagiarism,"  without  any  provocation,  is 
an  accusation  which  cannot  be  borne  in  silence.  In  this  case,  the 
charge  bears  with  it  so  much  arrogance,  that  a  simple  defence 
against  it  is  not  sufficient ;  and  I  should  consider  myself  very 
selfish  and  uncourteous  did  I  not  make  some  return  for  the  marked 
attention  which  I  have  received.  I  therefore  deem  it  my  duty  to 
state  here,  that  the  several  examples  alluded  to  above  are  but  a 
fraction  of  the  number  of  cases  in  which  I  have  suffered  fVom  my 
indiscretion  of  being  too  trustingly  communicative,  and  from  Dr. 
Cones  having  taken  advantage  of  earlier  means  of  publication. 

Should  my  reviewer  realize  the  truth  of  his  preliminary  remark, 
that  "the  critic's  office  is  not  seldom  ungracious,"  I  am  sure  that 
I  feel  very  sorry  that  he  made  up  his  mind  not  to  "  shirk  the  re- 
sponsibility"  in  which  the  tone,  more  than  the  matter,  of*  his  criti- 
cism involved  him. 
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ANTiQurriES  of  the  Southern  Indians.* — The  author  expresses 
the  hope  that  the  pages  of  this  volume  will,  "at  least,  in  some  de- 
gree, minister  to  the  information  and  pleasure  of  those  who  are 
not  incurious  with  regard  to  the  subject  of  American  archae- 
ology ;"  and  we  think  in  this  he  will  not  be  disappointed.  There 
certainly  is  a  large  amount  of  valuable  information  in  the  twenty- 
two  chapters  of  the  work. 

The  several  works  that  have  now  long  been  the  text  books  of 

^Antiquities  of  the  Southern  Indians,  particularly  of  the  Greorgia  Tribes.  By  Charles 
C.  Jones,  Jr.,  1878.    8to,  pp.  SKS.    lUustrated.    Cloth. 
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North  American  archoeology  have  all  drawn  a  broad  distinction 
between  the  so-called  mound-builder  and  the  Indian :  altboogfa 
in  the  elaborate  monograph  of  Messrs.  Squier  and  Davis,  there  is 
much  that  belongs  either  in  common  to  the  two  races,  or  the 
various  relics  of  both  have  been  mixed  up.  Even  as  far  cast  as 
New  Jersey,  the  various  forms  of  relics  found  in  the  mounds  have 
been  discovered  except  one  class  of  pottery,  and  possibly  the 
"animal"  pipes. 

That  the  two  peoples  were  not  the  same — that  the  present  red- 
man  was  not  the  descendant  of  themonnd-builder,  has  been  and  is 
the  general  opinion,  and  yet  it  is  difficult,  in  very  many  cases,  to 
say  of  many  "finds,"  this  is  mound-builder  and  this  Indian.  So 
the  precise  relation  the  two  peoples  bore  to  each  other  is  as  desi- 
rable a  problem  to  solve  as  to  trace  out  the  exact  origin  of  either. 
It  was  this  latter  thought  especially  that  has  been  suggested  by 
every  few  pages  of  the  volume  before  us. 

The  first  nine  chapters,  giving  admirable  descriptions  of  the 
various  mounds  in  Georgia,  recall  the  many  mounds  examined  by 
Messrs.  Squier  and  Davis,  throughout  the  Mississippi  valley; 
and  we  are  carried  back  to  the  remote  time  of  the  occupancy  of 
the  country  by  this  mysterious  people.  Mr.  Jones,  with  his  de- 
scriptions of  the  mounds,  adds  a  most  admirable  account  of  the 
manners  and  customs  (as  they  wore)  of  the  Indians,  but  we  ask, 
Did  they  build  these  mounds?  The  author  says,  in  this  con- 
nection— "In  the  light  of  the  Spanish  narratives,  after  a  careful 
consideration  of  the  relics  themselves,  and  in  view  of  all  the  facts 
which  have  thus  far  been  disclosed  *  *  *  *  we  see  no  good  rea- 
son for  supposing  that  these  more  prominent  tumuli  and  enclo- 
sures may  not  have  been  constructed  in  the  olden  time  b^'  peoples 
akin  to  and  in  the  main  b}'  no  means  farther  advanced  in  semi- 
civilization  than  the  red-men  native  at  the  dawn  of  the  historic 
period.  In  a  word  we  do  not  cot^o't  in  the  opinion,  so  often  ex- 
pressed, that  the  mound-buildei  /ere  a  race  distinct  from  and 
superior  in  art,  government  .  religion,  to  the  southern  Indians 
of  the  fifteenth  and  sixteenth  centuries."  This  is  something  new 
in  the  later  speculations  concerning  the  American  aborigines, 
scarcely  borne  out  we  think  by  a  careful  survey  of  the  antiquities 
of  the  whole  country.  Indeed  Mr.  Jones  himself  shows  that 
mound-building  races  preceded  the  Indian,  and  such  passages  as 
the  following  frequently  occur, — "The  Creeks  did  not  claim  that 
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these  tumuli  were  erected  by  them.  They  declared  that  they 
were  here  when  their  ancestors  first  possessed  themselves  of  the 
region."  Now  if  these  mounds  were  deserted  by  their  builders 
previous  to  the  occupancy  of  the  country  by  the  Creeks  or  other 
Indians,  it  would  seem  probable  that  they  were  a  different  people. 
Had  they  been  driven  away  by  the  Indian,  then  the  latter  would 
have  a  traditional  recollection  of  that  event.  It  is  not  possible  to 
trace  any  connection,  near  or  remote,  between  the  mound-builder 
and  the  Indian ;  and  if  the  latter  were  a  degenerate  offspring  of 
the  former,  would  not  some  trace  of  a  tradition  still  remain  with 
them  of  their  ancestors'  superiority  in  art,  government  and  re- 
ligion ? 

As  the  contained  relics  of  themselves  go  but  little  way  towards 
elucidating  mound  history,  may  not  these  Georgia  mounds  have 
been  built  by  Indians  ?  by  some  race  preceding  those  that  last 
occupied  that  territory?  for  the  red-man  is  certainly  given  to 
roving.  Like  relics  do  not  prove  like  races,  and  do  like  mounds? 
On  this  very  point,  Mr.  Squier  has  expressed  an  opinion  concern- 
ing the  mounds  of  New  York,  which  is  applicable  here.  He  says 
of  these  mounds,  that  ''the  resemblances  which  they  bear  to  the 
defensive  structures  of  other  rude  nations,  in  various  parts  of  the 
world,  are  the  results  of  natural  causes,  and  cannot  be  taken  to 
indicate  either  a  close  or  remote  connection  or  dependence.  All 
primitive  defences,  being  designed  to  resist  common  modes  of 
attack,  are  essentially  the  same  in  their  principles,  and  seldom 
differ  very  much  in  their  details.  The  aboriginal  hunter  and  the 
semi-civilized  Aztec  selected  precisely  similar  positions  for  their 
fortresses,  and  defended  them  upon  the  same  general  plan ;  yet  it 
would  be  palpably  unsafe  to  found  conclusions  as  to  the  relation  of 
the  respective  builders,  upon  the  narrow  basis  of  these*  resem- 
blances alone."  These  remarks  are  applicable  here,  because  we  do 
not  yet  know  what  relation  th  ^«^  Georgia  mounds  bear  to  the  un- 
questionably archaic  structureF  •.aHhe  Ohio  and  Mississippi  valleys. 
We  still  believe  that  the mound-buifculias  were  a  different  people  from 
the  Indians,  and  had  the  relics  of  each  been  separated  and  treated 
of  by  themselves,  we  think  more  light  would  have  been  thrown 
upon  American  archaeology  by  the  first  half  of  Mr.  Jones'  work. 

Chapters  x  to  xxii,  inclusive,  are  devoted  to  the  enumeration  and 
description  of  the  relics  found  in  the  mounds  and  graves  and  on 
the  surface  generally  :  the  latter  relics  being,  as  they  are  in  New 
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Jersey,  very  numerous  on  the  sites  of  villages  and  scattered  in 
fewer  numbers  wherever  game  had  been  followed  by  the  dusky 
hunters.  These  relics  as  a  rule  differ  in  no  way  fh>m  such  traces 
of  the  aborigines  found  in  the  middle  and  northern  states.  Mr. 
Jones  claims,  however,  that  a  greater  degree  of  skill  is  exhibited 
in  the  workmanship,  especially  of  their  arrowpoints,  by  the 
southern  Indians ;  and  we  have  no  doubt  but  that  such  was  the 
case  to  a  certain  extent :  that  is,  that  there  is  obtained  in  Georgia 
a  larger  percentage  of  jasper  and  quartz  arrowpoints,  which  are 
always  more  delicately  chipped  than  those  formed  from  softer  min- 
erals. We  must,  however,  call  attention  to  the  fact  that  the  fifty- 
three  illustrations  given  do  not  indicate  extraordinary  skill,  nor 
have  we  a  drawing  of  "almost  every  known  form,"  which  the  au- 
thor says  "finds  here  (in  Georgia)  its  type."  The  most  interesting 
specimens  of  stone  implements  figured  by  Mr.  Jones  are  tbe 
sword,  pi.  xii,  fig.  4,  the  dagger,  fig.  3  of  same  plate,  and  the  axe 
with  stone  handle,  pi.  xii.  In  our  own  experience  in  collecting, 
we  have  never  met  with  any  relic  resembling  them  ;  although  we 
have  frequently  heard  of  an  axe,  with  a  handle  of  stone,  but 
have  always  failed  to  find  its  present  whereabouts.  The  sim- 
ilarity of  our  American  stone  implements  to  those  found  in 
Europe  makes  the  dagger  peculiarly'  interesting,  as  it  rendefrs  that 
form  common  to  the  two  countries. 

In  describing  the  pipes,  idols  and  pottery  of  Georgia,  we  think 
the  author  has  pretty  thoroughly  confounded  Indian  and  mound- 
builders*  relics.  The  idols,  "animals,"  pipes  and  some  of  the 
vases,  we  should  consider  as  belonging  to  the  latter  people: 
while  the  plainer  pipes  and  fragments  of  pottery  figured  are  such 
as  are  abundant  throughout  the  whole  country. 

While  students  of  Ameriean  archaeologj'  owe  much  to  Mr. 
Jones  for  the  vast  amount  of  information  he  has  made  accessible 
to  them,  by  the  publication  of  his  interesting  work,  we  think  it 
is  to  be  regretted  that  the  great  distinction  between  mound- 
builders  and  Indians  has  not  been  admitted  by  him,  for  having 
had  an  opportunity  in  Georgia  of  carefully  studying  the  many 
traces  of  each  race,  the  distinction  between  them,  carried  out  in 
one  volume,  would  have  long  been  a  most  valuable  guide  to  those 
who,  in  other  portions  of  the  Union,  may  wrest  from  destruction 
and  preserve  to  science  the  rapidly  disappearing  relics  of  the 
ancient  peoples  of  America. — C.  C.  A. 
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The  Childhood  of  the  World.* — This  tasteflilly  printed  little 
book  will  not,  we  think,  disappoint  those  who  take  it  up,  pro- 
vided they  expect  no  more  than  what  the  author  states  in  the 
preface  to  be  its  scope  and  aim,  which  are  '^to  narrate,  in  as 
simple  language  as  the  subject  will  permit,  the  story  of  man's 
progress  from  the  unknown  time  of  his  early  appearance  upon  the 
earth  to  the  period  from  which  writers  of  history  ordinarily  begin." 

"  As  the  Table  of  Contents  indicates,  the  First  Part  of  this  book 
describes  the  progress  of  man  in  material  things,  while  the  Second 
Part  seeks  to  explain  his  mode  of  advance  from  lower  to  higher 
stages  of  religious  belief." 

The  first  part,  which  is  the  shorter  of  the  two,  is  too  brief,  and 
scarcely  sets  forth  the  claims  of  prehistoric  archaeology  to  the 
rank  of  a  science ;  although  the  author  very  properly  states  the 
main  fact  of  that  science,  more  than  once,  t.e.,  the  very  great 
antiquity  of  man.  We  think  that  he  is  too  brief,  in  this  first  part, 
because  it  is  possible  he  may  not  have  said  enough  to  excite  the 
young  reader's  attention  and  curiosity,  and  so  cause  him  to  look 
further  into  the  subject  of  arcbaiology,  which  offers  so  wide  a  field 
for  research. 

Mr.  Clodd  believes  that  man  was  created  de  novo^  and  not  devel- 
oped, and  starting  with  that  assertion,  notices  in  detail,  "  Man's 
first  wants,"  his  tools ;  then  fire,  cooking,  pottery,  the  use  of 
metals,  and  then  touches  upon  language,  writing,  counting,  and 
man's  wanderings  about  the  globe ;  holding  throughout,  appar- 
ently, that  all  men  have  sprung  from  a  common  origin,  which  we 
think  by  no  means  demonstrated.  At  any  rate,  climate,  to 
which  he  refers  on  page  47,  and  *'  the  land  they  dwell  in,"  will  not 
of  themselves  explain  the  variation  now  existing  between  the 
several  distinct  types  of  mankind.  Nor  can  we  admit  as  true, 
the  statement  that  America  was  peopled  by  tribes  who  "leapt 
across  the  narrow  straits  between  Asia  and  America  and  wandered 
over  that  vast  New  World."  This  ''  leaping  across  narrow  straits" 
does  not  appear  to  us  to  accord  with  the  traces  of  archaic  man 
already  discovered  in  this  country,  as  "the  contemporaneity  of 
man  in  America  with  the  mammoth  and  mastodon  may  be  regarded 
as  being  satisfactorily  established  "  and  when  we  go  back  so  far 

•The  Childhood  of  the  World;  A  Simple  Acconot  of  Man  in  Early  Times.  By 
Edward  Clodd,  F.  U.  A.  S.  London  and  New  York :  Macmillan  and  Co.,  1673.  Crown 
8to,  pp.  118.    Clotii. 


560  REVIEWS  AND   BOOK  NOTICES. 

into  the  past,  do  we  find  reason  for  believing  the  straits  were  then 
as  narrow  as  now  ?  May  not  an  ocean  have  rolled  between ,  or  ice 
blocked  up  every  portion  of  the  wa}'?  In  the  second  part,  the 
researches  of  Max  Miiller,  Tylor  and  others  as  to  myths  and  wor- 
ship in  its  various  forms,  are  very  clearly  outlined,  and,  we  doubt 
not,  will  be  read  with  pleasure  by  all  who  purchase  this  little  vol- 
ume. We  hope,  with  the  author,  that  the  subjects  treated  of  may 
rouse  a  curiosity  which  will  lead  to  the  careful  study  of  the  works 
of  Tylor,  Lubbock,  Nilsson,  Waitz  and  other  ethnologists,  from 
which  Mr.  Clodd  has  so  largely  drawn  in  his  brief  account  of  Man 
in  Early  Times. — C.  C.  A. 

Catalogue  op  the  PHiENOOAMOus  and  Vascular  Crtptooa- 
Mous  Plants  of  Canada  and  the  Northeastern  Portion  of 
THE  United  States.* — This  is  somewhat  on  the  plan  of  the 
British  exchange  Catalogue  which  was  in  use  twenty  years  ago. 
It  is  printed  in  eight  pages  of  large  quarto  size,  each  of  six 
columns.  The  portion  of  the  United  States  included  is  co-exten- 
sive with  that  of  *' Gray's  Manual"  with  the  addition  of  a  range 
of  states  on  the  western  side  of  the  Mississippi ;  namel}*^,  Missouri, 
Iowa  and  Minnesota. 

An  ingenious  arrangement  indicates  the  geographical  range  of 
each  species,  i.  e.,  its  occurrence  in  either  or  all  of  three  districts, 
viz,:  1,  Canada;  2,  Virginia;  3,  Illinois;  respectively  represent- 
ing the  northern,  the  .southern  and  the  western  distribution.  The 
Catalogue  extends  to  varieties,  is  very  carefully  prepared,  evidently 
with  ranch  pains,  and  is  admirably  adapted  for  its  purpose  ;  that  of 
facilitating  exchanges  among  botanists.  Mr.  Curtiss,  as  one  of  our 
most  active  botanists,  has  doubtless  felt  the  need  of  what  he  has 
now  supplied. 

Bulletin  of  the  Buffalo  Society  of  Natural  SciENCES.t — 
A  new  life  is  pervading  this  society,  perhaps  due  to  the  removal 
of  Mr.  Grote,  the  well  known  Icpidopterist,  from  the  south  to  Buf- 
falo. The  first  number  of  its  Bulletin  contains  the  four  following 
valuable  papers  on  moths  by  Mr.  Grote,  which  will  greatly  in- 
terest lepidopterists.      "  Description   of   New   North   American 

♦Catalogrnc  of  the  Phaenogamous  ami  Vascular  CryptojoramouR  Plant<«  of  Canada  and 
the  Northeastern  Portlou  of  the  United  States.  By  A.  H.  Cartiss,  Libertj,  Bedford 
Co.,  Virjrfinia. 

t Bulletin  of  the  Buffalo  Soctctr  of  Natural  Sciences,  Vol.  I,  Kos.  1  and  2,  Buffalo, 
N.  Y.,  1873.    With  3  lithographic  plates.    8 vo.  pp.  128,  $2.50  a  vol. 
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Moths,"  **  Catalogne  of  the  SphingidjE  of  North  America,"  "  Cata- 
logue of  the  ZygflenidsB  of  North  America,"  "  Conclusions  drawn 
ftom  a  study  of  the  Genera  Ilypena  and  Herminia."  The  second 
number,  which  was  received  by  us  on  Aug.  2d,  contains  two  more 
plates  of  moths  illustrating  two  papers  by  Mr.  Grote  entitled 
"Contributions  to  a  Knowledge  of  North  American  Moths"  and 
"A  Study  of  North  American  Noctuidae."  It  also  contains  a 
paper  of  thirty-two  pages  of  "  Descriptions  of  New  Species  of 
Fungi,"  by  Chas.  H.  Peck. 

We  congratulate  the  society  on  the  very  creditable  appearance 
of  these  two  parts  of  its  first  volume,  and  think  that  it  will  find 
this  prompt  publication  of  papers  read  before  its  meetings  of  far 
more  value  to  the  authors  in  the  matter  of  priority  than  the  docu- 
ments it  has  sent  out  regarding  them. 

BOTANY. 

The  Fertilization  op  Grasses. — Prof.  Hildebrand,  a  German 
botanist  who  has  paid  great  attention  to  the  subject  of  the  fertil- 
ization of  flowering  plants,  has  recently  made  an  important  series 
of  observations  on  the  fertilization  of  grasses,  and  especially  of 
cereals.  The  agent  of  fertilization  in  all  grasses,  except  those  few 
in  which  the  flowers  never  open,  is  the  wind,  insects  apparently 
playing  no  part  in  it.  With  this  object  the  pollen  grains  are  very 
fine  and  smooth,  so  that  they  are  at  once  dispersed  by  a  breath 
of  air ;  the  filaments  are  usually  not  stiff,  but  versatile,  and  the 
stigma  is  either  feathery,  or  presents  a  large  surface  with  nu- 
merous indentations  in  which  the  pollen  is  easily  lodged.  These 
contrivances  render  cro^s-fertilization  inevitable ;  and,  while  self- 
fertilization  is  in  most  cases  not  absolutely  prevented,  it  is  gener- 
ally rendered  very  difficult.  Many  species,  however,  which  are 
ordinarily  cross-fertilized  never  open  their  flowera  when  the  weath- 
er is  cold  and  rainy,  and  are,  in  such  circumstances,  necessarily 
self-fertilized.  In  grasses  with  unisexual  flowers,  cross-fertiliza- 
tion must  take  place  as  a  matter  of  course.  In  those  with 
hermaphrodite  flowers  a  few  are  protogynous,  and  hence  also 
necessaiily  cross-fertilized.  In  the  larger  number  of  grasses, 
however,  the  male  and  female  organs  are  develope<l  at  the  same 
time,  and  special  contrivances  occur  for  ensuring  cross-fertilization. 
In  the  rye  the  position  of  the  organs  is  such  that  a  part  of  the 
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pollen  from  one  flower  must  almost  necessarily  fall  on  the  stigma 
of  another  flower.  In  the  wheat  each  separate  flower  remains 
open  only  for  an  extremely  short  time,  the  glumes  separate  A'om 
one  another  suddenly,  the  anthers  immediately  protruding,  and  a 
large  quantity  of  the  pollen  is  dispersed  into  the  air,  the  whole 
process  not  occupying  more  than  half  a  minute.  In  most  of  these 
cases  the  stigma  remains  receptive  only  for  a  very  short  period  and 
then  dies,  while  in  others  the  stigma  remains  in  a  receptive  condi- 
tion till  long  after  the  anthers  have  dropped  ofi",  and  then  must  nec- 
essarily be  open  to  the  access  of  foreign  pollen.  In  comparatively 
few  cases  tlie  natural  contrivances  appear  to  favor  self-  rather  than 
cross-fertilization.  Thus  in  the  oat  and  barley  t^e  majority  of 
the  flowers  never  open,  and  are,  therefore,  necessarily  self-fertil- 
ized ;  there  appear,  however,  in  almost  all  cases  to  be  a  small 
number  of  flowers,  often  arranged  in  one  or  two  separate  rows, 
which  do  open,  and  therefore  may  introduce  occasional  cross- fertil- 
ization. It  is  probable  that  the  same  species  behaves  differently 
in  relation  to  its  arrangements  for  fertilization  under  different 
circumstances  of  climate,  while  species  very  nearly  related  exhibit 
phenomena  which  offer  a  piarked  contrast. — A.  W.  B. 

JStructdre  and  Propagation  of  Lichens.  —  The  theory  of 
Schweudeucr  that  Lichens  are  not  separate  organisms  but  are  com- 
posed of  Fungi,  parasitic  on  Alga3  (tlic  so-called  gonidia),  has  not, 
up  to  the  present  time,  found  much  favor  with  cryptogamic  l)ota- 
nists,  Sachs  being  almost  the  only  physiologist  of  repute  who 
has  as  yet  adopted  it.  The  theory  has,  however,  recently  met 
with  some  countenance  from  the  researches  of  Woronou  on  the 
lichens  ParmeUa  pulveridentaaxnX  parietina.  He  confirms  the  pre- 
vious statements  of  Faniintzin  and  Buranetzky  that  the  gonidia 
of  these  lichens  produce  zoospores  which  he  describes  as  bi-cili- 
ated  ;  and  he  gives  an  exact  account  of  their  mode  of  escape  from 
the  gonidia.  These  zoospores,  after  the  cessation  of  their  vibratile 
motion,  caused  by  tlie  cilia,  become  covered  by  a  membrane  after 
the  ordinary  mode  of  the  zoospores  of  Algai,  and  form  themselves 
into  gouidiform  bodies,  increasing  by  division,  but  producing 
neither  filaments  nor  hyphai,  but  only  giving  birth  to  new  gonidia, 
in  other  words,  to  young  individuals  of  a  unicellular  alga  of  the 
genus  Cystococcus.  The  observation  of  the  actual  germination 
of  the  zoospores  is  a  link  in  the  chain,  hitherto  wanting. — A.  W.  B. 
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Cleistogekous  Flowers  in  Viola  striata.  —  When  we  take 
Gray's  Manual,  and  find  no  mention  of  a  striking  fact,  we  con- 
elude  that  what  is  not  known  to  so  excellent  a  botanist  must  be 
new.  Yet  to  me  the  production  of  cleistogenous  flowers  by  Viola 
striata  is  so  old  a  fact  that  only  its  omission  from  the  manual 
leads  me  now  to  refer  to  it.* 

The  Manual  confines  the  production  of  these  flowers  to  the  acau- 
lescent  species  which  it  says  "produce  apetalous  flowers  from 
underground  stolons  during  summer."  F.  striata  belongs  to  the 
leafy-stemmed  section,  and  produces  an  abundance  of  these  flow- 
ers from  midsummer  till  frost.  In  early  spring  the  petaloid 
flowers  come  out  from  the  axils  of  the  four  lowest  nodes ;  six  or 
eight  nodes  are  then  formed,  in  which  the  axillary  bud  is  devel- 
oped into  a  branchlet  instead  of  a  flower,  and  all  the  succeeding 
nodes  bear  leaves  with  apetalous  flowers  from  the  axils,  which 
produce  seed  very  profusely. 

Physiologically  speaking  there  is  nothing  remarkable  in  this. 
As  suggested  in  my  remarks  on  Fixigaria  *•'' Gilmani*^  some  years 
ago,  a  stolon  or  runner  is  but  an  upright  caulis  which  has  lost  the 
power  of  erection,  and  characters  common  to  one  easily  appear 
in  the  other  with  little  or  no  modification. — Thomas  Meehan. 

Sphagnum  and  Hypnum  Peat. —  The  opinion  seems  to  have 
been  somewhat  prevalent  that  peat  does  not  accumulate  abun- 
dantly in  limestone  regions,  but  this  is  not  true  of  large  portions 
of  some  of  the  northern  interior  states.  For  example,  all  the  peat 
of  Iowa  is  in  an  eminently  limestone  region  and  the  water  taken 
out  of  any  of  the  marshes  shows  a  strong  reaction  for  lime  by 
proper  chemical  tests. 

From  my  own  observations  I  believe  that  Sphagnum  peat  does 
not  accumulate  in  limestone  regions,  but  that  the  peat  mosses  of 
such  regions  all  belong  to  the  genus  Hypnum.  I  have  found  no 
other  moss  entering  into  the  composition  of  Iowa  peat. 

Another  fact  observed  in  this  connection  has  doubtless  much 
significance,  namely ;  the  Ericacese  are  almost  entirely  wanting  in 
Iowa,  and  no  plants  of  that  order  have  yet  been  observed  by 
myself  in  or  about  these  Hypnum  marshes.  The  principal  plant 
assisting  the  Hypnum  in  the  production  of  peat  is  a  kind  of  grass. 

Should  one  go  north  from  Iowa  or  Illinois  into  the  metamorphic 

*  It  is  well  known  in  Vivla  canina  of  Europe,  and  here  in  V,  CaiuuiefWM.— Eds. 
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regions  of  Minnesota  and  Wisconsin,  I  tliink  lie  would  see  the 
Ilypnum  gradually  give  place  to  Sphagnum  in  the  marshcA^  nod 
the  marsh  Kriearreic  appear  with  the  last  named  moss. 

In  short,  lime  seems  to  be  an  uncongenial  element  In  the  habi- 
tat of  both  Sphagnum  and  most  if  not  all  ericac<^us  plants,  lint 
is  not  uncongeiiial  to  Hyi>nuni  and  grass.  Therefore  the  abun- 
dant presence  of  lime  will  not  necesssril}-  prevent  the  accumula- 
tion of  peat. — C.  A.  AVhite. 

ZOOLOGY. 

Cextrontx  "  ochrocephalu.s"  Aiken, — This  nominal  species, 
descriliod  by  Mr.  Aiken  in  a  recent  n\nnber  of  the  Naturalist,*  is 
neither  entitled  to  specific  rank,  nor  even  to  a  nnme  a^  a  well 
marked  variety  or  race.  This  deduction  I  have  adopte<l  after  a 
careful  examination  of  the  two  specimens  of  it  collected— one,- tlie 
type,  in  the  museum  of  the  Smithsonian  Institution,  the  other  in 
the  collection  of  Mr.  R.  llidgway  —  and  their  compari8i>n  with 
Auduboivs  type  of  C.  BairdiL  The  color  differs  in  the  two 
types  very  apprecinbly,  indeed  as  much  nnd  even  more,  thfin  in 
many  well  e.stabli.slie<l  and  closely  alli(Ml  species :  but  while  the 
specific  distinctness  of  these  is  sustained  by  large  series  of  si>eci- 
mens  in  which  there  is  scarcely  any  giadati(>n,  or  a  too  close  ap- 
proximation in  coloration,  the  validity  of  the  C,  *'*'ocfnxfCfpha/as** 
is  entirely  overthrown  by  the  second  sjKicimen  obtained,  which  is 
exactly  intermediate  in  color,  as  it  is  in  season  of  collection,  l»e- 
tween  the  first  and  the  single  specimen  of  C.  Bairdii.  The  emar- 
ginate  tail  of  Aiken's  sparrow,  as  compared  with  the  doubly 
rounded  one  of  Baird's,  has  little  weight  as  a  character.  The 
C  Bairdii  undoubtedly  possessed  this  feature,  as  is  apparent 
from  the  appearance  of  the  plumage,  which  everj'where  exhibits  a 
worn  and  bleached  surface :  and  in  some  places  the  vanes  at  the 
tips  of  the  feathers  are  woni  quite  otl*  from  the  shafts ;  this  is  es- 
pecially noticeable  in  the  rectrices.  The  most  cogent  reason  for 
considering  it  distinct  from  C  Bairdii  lies  in  the  differences  in 
their  relative  size  and  proportions — C  ^^ochrocephalus**  being  con- 
siderably the  larger;  but,  even  in  this,  it  does  not  exceed  the 
proportion  of  variation  which  should  be  recognized  as  occurrent 
in  a  species. 

♦VoL  vii,  p.  237, 1878. 
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In  regard  to  the  new  thrush  (Harporhynchua  Bendirei)  recently 
described  by  Dr.  Coues,*  it  is  probably  identical  with  Mr.  Ridg- 
way*8  var.  Palmeri, 

The  maximum  number  of  species  in  the  genus  Harporhynchus 
was  undoubtedly  reached  some  time  ago :  and  an  enthusiastical 
Darwinian  could  be  censured  but  mildly  for  considering  the  series 
as  representatives  of  a  single  species,  the  most  aberrant  forms 
being  looked  upon  as  incipient  species. — David  Scott. 

Who  First  Determined  the  True  Position  of  Hvalonema. — 
While  sympathizing  with  the  spirit  of  Mr.  Chapman's  criticism  of 
Prof.  Thomson  in  the  current  August  number  of  the  Naturalist, 
we  must  say  that  he  is  not  quite  correct  when  he  asks :  "  Why 
therefore  does  he  [Dr.  Thomson]  unjustly  ignore  the  fact  that 
Dr.  Leidy  was  the  first  to  <lescribe  correctly  the  position  of  Ilya- 
lonema,  by  saying  we  had  been  looking  at  the  sponge  upside 
down,  and  that  it  had  never  occurred  to  any  one  to  reverse  it?" 
Dr.  Leidy's  article  is  in  the  Naturalist,  Vol.  iv.  This  was  in 
January,  1871.  Doubtless  Dr.  Leid^^'s  article  was  written  the 
year  before.  In  the  Naturalist,  Vol.  iii  for  1870,  is  an  inter- 
esting review  of  Scandinavian  work  in  Natural  History  done  in 
the  years  1867-8.  On  page  216  in  reference  to  Prof.  Lovou  occur 
these  words:  "the  same  celebrated  author's  ingenious  memoir 
on  the  little  stalkeil  pyriform  deep-sea  sponge,  from  Fiumarken, 
termed  IlyaloMma  boreale  Lovun,  by  means  of  which  he  demon- 
strated that  the  Lusitanian  and  Japanese  glass-ropes  had  hith- 
erto been  erroneously  represented  as  if  turned  upside  down."  In 
the  article  on  "  The  Glass  Sponges,"  in  the  "  Popular  Science 
Monthly"  for  this  month,  I  have  endeavored  to  do  justice  in  this 
matter  to  all  concerned. 

In  regard  to  Prof.  Loveii's  Hyalonema  boreale^  it  should  be  men- 
tioned that  C.  Wyville  Thomson  in  his  book,  p.  113,  says  :  "  It  is 
certainly  very  far  from  Hyalonema.  It  is  more  nearly  allied  to 
Tethya^  for  the  bod}*  of  the  sponge  must  certainly  be  referred  to 
the  corticate  type,  though  it  differs  from  all  the  other  known 
members  of  its  order  in  being  supported  on  a  long  symmetrical 
stalk  formed,  as  Professor  Loven  has  shown,  of  sheaves  of  short 
spicules  bound  together  by  horny  cement."  But  this  in  no  wise 
affects  the  soundness  of  the  Professor's  demonstration. — S.  L. 


^American  Naturalist,  Vol.  vii,  p.  330, 1878. 
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Passage  of  Specific  Characters  from  one  Genus  to  Another. 
—  I  find  among  the  Acrididie  from  the  west  a  case  which  would 
seem  to  go  far  toward  confirming  the  opinion  of  Prof.  Cope,  that 
often  specific  characters  pass  over  from  one  genus  to  another. 

The  Acrolophitvs  liirtipes  Thos.  {Gryllus  hirtipes  Say)  forms  a 
very  distinct  and  somewhat  peculiar  genus ;  the  s|)ecific  charac- 
ters arc  also  very  distinct  and  well  marked.  During  my  connec- 
tion with  the  United  States  Geological  Sur^'ey,  in  charge  of  Dr.  F. 
y.  Hayden  I  have  frequently  met  with  this  species  in  Colorado, 
northern  New  Mexico,  and  Wyoming,  but  nowhere  else  in  those 
territories  pr  in  northern  Utah,  Idaho,  Montana,  Nebraska,  Kan- 
sas or  Dakota  have  I  met  with  an}-  closely  allied  species.  Recent  I}* 
the  Orthoptera  collected  by  Lieut.  Wheeler  during  his  Explora- 
tions in  Arizona  have  been  submitted  to  me  for  examination ;  in 
that  collection  I  find  specimens  which,  in  specific  characters  in- 
cluding even  color,  agree  exactly  with  A,  hirti2>€8^  but  differ  in  two 
prominent  generic  characters. 

In  Acrolophitus  the  chief  generic  characters  are,  an  erect,  coni- 
cal vertex  (which  alone  distinguishes  it  f^om  all  other  American 
species  of  Oedipodini)  ;  a  sharp  elevated  crest  on  the  posterior 
lobe  of  the  pronotum ;  posterior  margin  of  the  pronotum  acutely 
angled.  The  species  collected  by  Lieut.  Wheeler  has  the  erect, 
conical  vertex,  but  the  pronotum  is  without  a  crest  or  even  a 
medium  carina,  and  the  posterior  margin  is  obtusely  rounrlwl, 
yet  the  general  form,  size,  etc.,  oven  to  the  hairs  on  the  legs, 
are  the  same  in  both  species ;  the  color  is  exactly  the  same 
throughout. — C.  Thomas. 

OccuKRENCE  OF  THE  KocK  Wken  IN  lowA. —  Salplnct€8  obsoletns^ 
not  previously  found  east  of  the  Kocky  Mountain  region,  was  ol>- 
servcd  b}'  the  writer  last  fall  in  Decatur  count}-,  Iowa.  It  was 
seen  on  several  occasions,  far  out  on  the  prairie,  running  over  the 
ties  on  the  railroad  track,  retreating  when  alarmed,  into  the 
dense  prairie  grass. —  T.  M.  T.,  Garden  Grove,  loiva, 

MICROSCOPY. 

Apkktures  of  Objectives. —  It  is  now  certain  that  nothing  can 
be  easier  than  to  get  more  than  82°  of  rays  through  a  balsam 
object  and  immersion  objective,  and  that  those  accomplished  mi- 
croscopists  who  maintaineil  the  contrary  were  in  error  in  resting 
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their  mathematical  argument  upon  the  improved  assumption  that 
the  conditions  under  which  the  law  of  reduced  apertures  operated 
were,  and  must  necessarily  be,  the  same  in  all  objectives  as  in- 
those  which  were  in  their  hands.  This  fallacy  in  the  mathematical 
argument  has  been  already  pointed  out  in  this  Journal,  as  well  as 
by  Dr.  J.  J.  Woodward  in  the  "  Monthly  Microscopical  Journal." 
Now  that  the  doctrine  of  the  limitation  of  the  balsam  angle  of 
objectives,  plausible  and  strong  in  seeming  to  rest  upon  well 
known  facts,  is  removed  from  the  way  of  progress  in  the  science 
it  was  designed  to  assist,  it  remains  to  discuss  the  means  of  ac- 
complishing an  increase  of  this  angle,  and  whether  such  increase 
may  add  to  the  working  qualities  of  the  objectives  possessing  it. 
Mr.  Tolles,  who  must  be  admitted  to  have  been  the  first  to  claim 
such  increase  of  angle,  believes  it  to  be  a  valuable  addition  to 
the  powers  of  objectives.  The  following  letter  from  him  contains 
some  further  discussion  of  the  means  of  increasing  the  balsam 
angle,  as  well  as  some  claims  in  regard  to  his  personal  relation  to 
the  controversy. 

Dr.  R.  H.  Ward,  Sir: — I  have  read  your  notice,  in  the  July 
Number  of  the  Naturalist,  of  a  current  discussion  as  to  possible 
balsam  angular  aperture  of  objectives.  I  am  gratified  at  its  evi- 
dent spirit  of  fairness ;  and  will  ask  that,  in  the  same  temper,  you 
will  give  place  to  some  strictures  of  my  own. 

The  j\y  measured  in  London  had,  and  has,  no  point  of  adjust- 
ment where  with  appropriate  cover  thickness  the  definition  would 
not  be  good.  Its  highest  angle,  when  immersed  in  water,  is  about 
midway  of  the  total  adjustment,  and  at  this  point  corrects  for  y^ 
inch  cover.  All  this  1  will  show  you  any  time  ;  also.  Dr.  J.  J. 
Woodward  has  verified  the  same. 

There  is  no  secret  as  to  the  mode  of  action  and  the  plan.  The 
theory  has  been  openly  declared  in  every  article  of  mine  having 
the  form  of  reply  to  Mr.  Wenham  since  his  first  denial  of  validity 
of  my  first  "experiment."  Thus,  while  admitting  and  declaring 
the  reduction  of  refraction  at  the  first  plane  surface,  by  immersion 
in  a  more  refractive  medium  than  air,  e\ery  suggestion  on  my  part 
has  been  of  some  tvat/  of  making  up  for  that  loss.  You  say  I 
appeal  to  facts  not  discussing  principles.  What  induced  my  first 
experiment  was  a  clear  apprehension  of  law,  and  the  result  was 
confidently  asserted  beforehand.     I  have  never  denied  that  the  air 
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angle  of  (close  to)  ISO**,  after  the  first  refVaetion,  was  necessarily 
reduced  to  82°  (closely)  by  crown  glass  plane  surface,  and  by 
heavy,  flint  plane  surface  to  76°  (closely).  That  is  and  has  been 
understood,  all  around;  though  produced  and  constantly  reit- 
erated as  an  answer  to  my  claims,  not  only  by  Mr.  Wenham,  but 
volunteered  with  much  rudeness  iVom  another  quarter. 

You  comprehend  the  case  perfectly  when  you  say,  "  This  reason* 
ing  assumes  only  that  the  extreme  ray  above  the  front  combination, 
capable  of  entering  into  the  image  when  the  objective  is  worked 
dry,  is  the  extreme  also  when  adjusted  for  immersion  work.**  But 
it  would  be  equally  true  to  say,  '*the  extreme  thy  above  the  fh)nt" 
surface  "  is  also  the  extreme  ray,  etc."  In  the  light  of  this  state- 
ment, what  is  to  be  understood  by  my  March  pai>er  (Monthly  Mi- 
croscopical Journal,  1873)  to  which  you  allude  as  '*  practically 
disclaiming  this  doctrine  of  rays  beyond  the  extreme  rays  dry?" 
Why,  I  suggest  the  one  sure  way  of  giving  entrance  fh>m  the 
denser  medium  into  the  Front  of  a  larger  pencil  than  before  with 
crown  glass,  in  just  so  far  as  the  refraction  of  the  Front  in  such 
medium  approaches  the  refraction  of  crown  glass  in  air;  and, 
behold  !  I  am  made  to  disclaim  the  very  thing  I  have  just  done  and 
pointed  out  -how.  However,  from  what  you  have  written  I  know 
you  will  understand  tiiis :  —  my  respondents  say  at  once,  "h2° 
impinging  on  the  inner  front  surface  of  the  front  lens  will,  fmm 
crown  glass,  emerge  into  the  balsam  without  sensible  deviation." 
Kow,  suppose  we  use  flint  glass ;  the  angle  at  which  total  reflec- 
tion takes  place  in  this,  when  in  contact  with  air,  is  not  82°  (-), 
but  70°  (about).  Wlien  a  pencil  of  82°,  however,  impinges  ujion 
this  plane  surface  of  flint,  in  contact  with  balsam,  it  will  have  i)os- 
itive  refraction  according  to  the  refractive  index  of  flint  glass 
in  balsam  and  therefore  while  onlv  82°  in  the  glass  of  the  flint  front, 
whether  emergent  or  immergent  would  have  more  than  that  angle 
in  the  balsam.  This  much  at  least  is  sure  and  is  decisive  of  the 
question.  But  again,  if  the  material  of  the  front  surface  have  a 
refraction  in  balsam  equal  to  that  of  crown  glass  in  air,  then  ob- 
viously we  might  have  near  to  180°  in  the  balsam,  while  the  trans- 
mitted pencil  immediately  above  the  front  surface  would  remain 
about  the  same  as  tlie  "limiting  angle"  of  crown  glass  in  air,  viz.: 
82.°  This  is  valid  principle  and  reasoning,  but  I  cannot  ap|>eal  to 
facts  in  this  case.  The  best  I  have  done  is  J 12°  in  balsam.  See 
"Monthly  Microscopical  Journal  "  for  June,  1873. 
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Do  not  suppose  that  this  is  the  only  way  to  exceed  82**  in  bal- 
sam practically.  The  100°  |  objective  of  four  systems  was  on 
quite  a  different  plan.  It  is,  as  to  plan,  described  in  the  "  Monthly 
Microscopical  Journal"  for  March,  1872.  There  the  inner  three 
systems  have  130®  as  a  dry  objective,  the  front  as  applied  to  those 
three  serving  only  to  admit  such  a  pencil  to  the  dry  objective  con- 
stituted of  the  inner  three.  But  the  |  tested  by  Dr.  Woodward 
has,  as  to  the  inner  three,  an  angle  of  105°  in  air,  and,  as  they  are 
used,  while  the  front  has  some,  but  slight,  influence  upon  the  pen- 
cil passing  through  it. 

And  now,  to  sum  up,  referring  to  my  article  of  March,  1872, 
"Monthly  Microscopical  Journal,"  and  diagrams.  I  w^ill  quote 
Fig.  1  and  explanation  as  theory^  antecedent  to  fact.  The  four- 
system  objective  being  subsequently  made  and  authoritatively  re- 
substantiating  the  theory.  (See  "Monthly  Microscopical  Journal" 
for  June,  1873  ;  paper  by  Dr.  Woodward  giving  the  angle  as  100° 
in  balsam.)  Quoting  again,  as  to  the  case  of  the  three  systems, 
same  Journal,  same  page,  referring  to  Fig.  2.  "  What  is  intended 
is  to  increase  the  refraction  of  the  convex  surface  of  the  front  by 
sharper  convexity,  or  higher  refractive  material,  or  hoth^  to  the 
extent  necessary  to  make  up  for  the  diminution  at  the  plane  sur- 
face according  to  the  refractive  power  of  the  medium  "in  which 
the  front  surface  is  immersed.  Now  the  results,  according  to  this 
second  case,  are  well  attested  for  angles  considerably  above 
82°  in  hard  balsam ;  account  of  all  which  will  appear  in  good  time 
for  support  of  my  theor}' !  i.  e.,  the  universally  accepted  theory. 
For  balsam  of  refractive  index  the  same  as  common  crown  or 
plate  glass  I  will,  with  pleasure,  show  to  you  at  any  time  that  the 
angle  of  the  -jV  objective,  tested  in  London,  is  at  least  90°  ;  and 
that  is  the  kind  of  balsam  Mr.  Wenham  has  constantly  talked  of, 
•  witness  each  of  his  criticisms  on  my  claims.  Every  time  he  has 
alluded  to  the  balsam  index,  he  has  declared  it  practically  the  same 
as  crown  glass.  Of  course,  when  hardened  to  resin,  it  may  have 
higher  refractive  index  and  reduce  the  angle  a  little.  Hence  cer- 
tain discrepancies  as  to  amount  of  angle  above  82°.  For  this  rea- 
son, I  have  used  the  semi-cylinder,  but  that  has,  and  had,  another 
and  a  superior  purpose.  As  a  means  of  getting  the  actual  angle, 
and  the  crucial  test  to  decide  this  discussion,  a  much  simpler 
method  will  serve.  Thus,  any  piece  of  plate  glass,  say  an  inch 
square  or  upwards,  and  perhaps  -^  inch  thick,  or  more  or  less,  one 
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or  both  plane  surfaces  fine  ground,  is  all  that  is  necessary,  only, 
be  it  provided,  that  some  part  of  one  edge  be  a  polishccl  or  fnic- 
ture<l  surface  tolerably  near  flat  and  square.  Use  this  precisely  as 
Dr.  Woodward  uses  his  tank,  and  the  angle  of  the  objective  for 
that  kind  of  balsam  (like  the  glass)  will  be  indicate<1  along  the 
ground  surface  if  a  little  care  be  taken  in  adjusting  glass  to 
objective.  Balsam,  glycerine  or  dense  oils  will  do  to  connect  the 
objective  fVont  and'  glass  plate,  for  the  pencil  traversing  the  plate 
will  be  constantly  the  same  for  a  wide  range  of  "  preservative 
media."  This  cone  can  be  marked  as  to  its  boundaries  with  a 
pencil  on  the  ground  glass,  and  measured  with  a  protractor  with 
perfect  facility. 

Whatever  position  gentlemen  respondent  may  take  now,  pro 
or  con,  the  end  is  assured,  viz.,  a  practically  larger  angular  aper- 
ture for  objects  in  balsam.  I  hope  you  will  award  these  comments 
an  insertion.  Respectfully  yours, 

ROUERT  B.  TOLLES. 

40  Hanover  Street,  Boston,  Mass. 

P.  S.  —  Since  writing  the  above,  the  *'  Monthly  Microscopical 
Journal"  for  July,  containing  Mr,  Wenham's  reply  to  Dr.  Wood- 
ward's article,  has  come  to  hand.  I  notice  Mr.  AVenham  recom- 
mends the  same  ground  glass  plate  for  test  of  angle  that  I  dosorilje 
above,  only  nothing  is  said  of  connecting  media.  This  is  excel- 
lent !  With  air  between,  the  cone  will,  with  crown  or  plate  <;las9, 
be  about  81®,  but  if  water  or  balsam  or  any  known  liquid  roplacos 
the  air  it  can  be  more.  It  is  the  test.  Some  objective  will  !« 
found  in  England,  I  dare  say,  to  go  above  82°. — T. 

Microscopical  Experiments  with  Insects*  Eyes. —  Dr.  F.  W. 
Grillln,  of  the  Bristol  School  of  Chemistry,  gives  in  the  ''  World 
of  Science  "  and  in  the  *'  Monthly  Microscopical  Journal,"  an  in- 
teresting note  on  this  subject.  Any  tolerably  mounted  beetle's 
eye  (transparent)  will  give  some  of  the  <le8ired  effects ;  but  for 
good  results  the  semi-globular  set  of  "lenses"  which  constitutes 
the  outer  part  of  the  compound  eye  should  be. very  carefully 
cleaned  and  flattened  without  materially  altering  the  form  of  the 
individual  lenses.  This  is  arranged  as  a  transparent  object  under 
a  one  inch  objective,  and  preferably  a  '^Kelner"  e^'c-piece,  when 
some  two  thousand  lenses  or  corneules  are  brought  into  view  at 
once.     By  racking  the  objective  up,  the  focus  of  these  little  lenses 
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is  found,  slightly  above  their  surface,  and  in  the  focus  of  each  is 
seen  the  image  of  an  object,  as  for  instance  a  fly  on  the  point  of  a 
pen,  held  between  the  stage  and  the  mirror.  By  a  little  ingenuity 
a  good  view  can  be  obtained  of  a  blind-tassel,  the  profile  of  a 
person  standing  before  the  window,  or  even  of  a  landscape  out- 
side; though  these  distant  and  difficult  objects  show  better  by 
using  a  ^  inch  objective  and  a  one  inch  lens  as  achromatic  con- 
denser. A  swinging  tassel,  or  a  profile  cut  in  brown  paper  and 
fastened  against  the  glass,  or  a  person's  hand  with  the  fingers  in 
motion,  or  a  watch  face  with  the  second  hand  in  motion,  are 
among  the  curious  or  grotesque  objects  that  may  be  seen  multi- 
plied hundreds  of  times  in  the  beetle's  eye.  When  lamplight  is 
used,  it  must  be  rendered  parallel  by  the  bull's-eye,  and  for  really 
good  effects  the  concave  mirror  and  one  inch  achromatic  condenser 
must  also  be  used. 

Binoculars  for  High  Powers.  —  Mr.  Wenham,  finding  the 
various  non-stereoscopic  binoculars  unsatisfactory,  and  finding  it 
inconvenient  to  make  and  mount  a  reflecting  prism  which  should 
come  sufficiently  near  the  lenses  to  be  efficient  with  the  highest 
powers,  has  revived  the  achromatic  refracting  prism  suggested  by 
him  to  the  Microscopical  Society  on  June  13,  1860,  by  which  the 
rays  from  each  lateral  half  of  the  objective  are  bent  towards  the 
axis  of  the  tube,  crossed,  and  sent  to  the  opposite  eye  of  the  ob- 
server. The  prism,  representing  really  two  prisms  cemented  back 
to  back,  is  made  so  small  and  mounted  in  so  thin  a  tube  that  it 
can  be  slid  down  into  the  mounting  of  the  objective  close  to  the 
posterior  lens. 

Structure  of  Eupodiscus  and  Istuuia.  —  Mr.  Henry  J.  Slack 
has  communicated  to  the  Royal  Microscopical  Society  some  im- 
portant researches  on  this  subject,  tending  to  confirm  his  previous 
impression  that  in  all  diatoms  the  silicipus  deposition  takes  place 
in  spherules  of  varying  dimensions  and  arrangement.  He  entirely 
discards  such  terms  as  "areolae,"  "cellules,"  etc.,  believing  that 
such  apparent  structures  are  merely,  and  always,  unresolved  groups 
of  variously  aggregated  spherules.  This  structure  he  has  demon- 
strated, and  has  repeatedly  confirmed  on  Pinnularise,  but  with  the 
old  means  of  investigation  he  failed  on  Isthmia  and  Eupodiscus. 
With  Mr.  AVenham's  new  "Reflex  Illuminator,"  however,  these 
easily  fall  under  the  same  law,  the  circular  valve  of  Eupodiscus 
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Argus  being  composed  of  radiating  bands  of  minute  and  closely 
packed  spherules  with  intcr\'ening  rows  of  clusters  of  larger 
spherules  usually  in  fours,  and  Isthmia  enervis  revealing,  in  the 
place  of  its  familiar  reticulated  appearance,  an  aggregation  of 
minute  spherules  at  different  levels  but  of,  as  yet,  not  well  deter- 
mined arrangement.  A  Beck's  ^  objective  will  reveal  this  struct- 
ure, though  a  I  is  preferable ;  Powell  and  Lealaud's  new  pattern 
(dry  ft*ont)  giving  it  excellently. 

On  the  other  hand,  Mr.  Samuel  Wells  of  Boston,  who  has  stud- 
ied Eujiodiscus  Argus  without  the  reflex  illuminator,  perceives  no 
spherules  and  explains  the  usual  appearances  without  them.  The 
outer  or  convex  surface.he  finds  clear  and  smooth,  except  that  it 
is  irregularly  dotted  with  depressions  about  ^oVo^^^l^  ^^  diameter 
and  extending  nearly  through  the  thickness  of  the  valve.  This 
appearance  is  verified  by  the  binocular  microscope  and  by  sec- 
tional views  obtained  from  broken  valves,  and  is  not  varied  by  any 
change  of  power  or  illumination.  The  concave  surface,  which 
Moller  mounts  upwards  and  which  alone  was  pi'obably  studied  by 
Mr.  Slack,  is  nearly  smooth,  without  ridges  and  probably  without 
granulation.  It  is  covered  with  irregularly  radiating  rows  of 
round  dots  with  intervening  blank  spaces.  These  dots  arc  about 
^(yi?7<T  i^^-li  "1  diameter,  and  with  a  ^^^  or  .^f^  and  Prof.  II.  L. 
Smith's  apparatus  for  opaque  illumination,  the}'  appear  to  be  slight 
depressions  with  the  bottom  slightly  convex ;  the  four  or  more 
which  are  over  each  of  the  depressions  on  the  other  side  of  the 
valve  being  naturally  brighter  than  the  others,  and  corresponding 
to  the  groups  of  larger  splierules  of  Mr.  Slack. 

Mr.  Cliarles  Stodder  also  coml)ats  the  doctrine  that  the  silicious 
matter  in  diatoms  is  always  deposited  in  the  spheroidal  form.  He 
still  believes  that  the  markings  on  ordinar}'  diatoms  are  depres- 
sions and  not  elevations,  and  that  the  line  of  fracture  is  inclined 
to  run  through  them  instead  of  between  them,  and  he  therefore 
retains  the  terms  *'  cellules,"  ''  areohe,"  etc.  His  account  of  £«- 
podiscus  Argus  is  so  much  like  that  of  Mr.  Wells,  though  published 
independently,  as  to  suggest  the  explanation  that  they  have 
worked  at  the  subject  togetiicr.  He  finds  two  silicious  coats,  the 
outer  comparatively  opaque  and  marked  with  large,  thin  apertures 
through  which  could  be  seen  the  inner  coat  with  its  much  finer 
markings  which  vary  according  to  focus  and  illumination  from  a 
spherical  to  a  cellular  appearance,  and  from  a  radiated  to  an  irreg- 
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ular  arrangement.  Mr.  Stodder  used  ToUes  i\y  with  Prof.  Smith's 
opaque  illuminator  and  Tolles  ^V  immersion,  and  he  is  convinced 
that  some  parts  of  the  valves  are  smooth,  transparent,  and  struct- 
ureless, without  a  trace  of  spherules. 

NOTES. 

We  print  in  this  number  the  proceedings  of  the  first  meeting 
of  the  Agassiz  Natural  History  Club,  organized  by  the  students 
of  the  Anderson  School  of  Natural  History  at  Penikese  Island. 
The  sthool  was,  notwithstanding  the  unfinished  state  of  the  build- 
ings, and  many  other  temporary  drawbacks,  resulting  from  its 
isolated  situations,  opened  on  the  8th  of  July,  fitly  students  being 
present.  As  we  go  to  press  the  indications  are  that  the  need  of 
such  a  school  has  been  Ailly  demonstrated,  and  its  f\iture  success 
thoroughly  assured.  The  nature  of  the  work  already  done  is  such 
as  will  tend  to  make  each  student  an  original  investigator.  A 
large  proportion  of  the  members  are  teachers.  They  are  learning 
the  art  of  observing  for  themselves,  gaining  an  insight  into  the 
modes  and  difficulties  of  research  and  obtaining  some  idea  of  the 
vast  extent  of  the  field  of  biology.  Even  after  the  short  term  of 
ten  weeks  they  will  return  to  their  schools  and  colleges  with  a 
new  enthusiasm  for  science-teaching,  which  will  inevitably,  if  we 
mistake  not,  be  shown  in  the  other  studies  they  may  have  to 
teach. 

Though  the  school,  at  the  time  of  writing  this  note,  has  been 
running  but  a  fortnight,  lectures  on  surface  geology,  the  em- 
bryology of  vertebrates  and  articulates,  on  physiology,  physical 
geography,  on  the  microscope  and  its  construction,  with  practical  • 
lessons  in  its  use,  free  hand  drawing  on  the  blackboard,  zoologi- 
cal and  landscape  drawing,  and  daily  dredging  excursions  in  the 
yacht  "Sprite,"  together  with  instructions  in  collecting  and  pre- 
serving animals,  have  been  given.  The  amount  of  laboratory 
work  done  is  most  satisfactory.  Large  aquaria  are  being  set  up 
in  the  temporary  laboratory,  while  the  walls  for  the  se9ond  dor- 
mitory and  laboratory  are  going  up. 

Certainly  the  most  sanguine  friends  of  the  movement  have  every 
reason  to  congratulate  the  founder  and  director  of  the  school,  with 
those  associated  in  the  work  of  teaching,  on  the  good  prospects  of 
the  experiment. 
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Proceedings  of  the  Agassiz  Natural  History  Club. — The  first 
meeting  of  the  club  was  held  July  24,  1873.  President  S-  F. 
Whitne}"  in  the  chair. 

Professor  Agassiz,  having  been  invited  by  the  President  to 
favor  the  club  with  remarks  and  advice  concerning  the  best 
methods  of  work,  responded  very  pleasantly. 

Mr.  E.  C.  Crosby  read  a  short  paper  upon  the  genus  Bnfo.  The 
eggs  oS  two  specimens  examined  numbered  8840  and  2200  respec* 
tively,  counted  under  a  lens  magnifying  four  times.  All  appeared 
black  to  the  naked  eye,  but  the  lens  showed  half  of  tliem  to  be 
ashy-brown.  With  a  power  of  75  diameters,  the  eggs  were  seen  to 
be  spherical  in  shape  and  of  various  sizes  ;  the  interior  of  each  of 
a  lighter  color  than  its  exterior.  The  stomach  of  one  toad  con- 
tained eight  orthopterous  (Locustaria?  and  Gryllidie)  insects  and 
fifty-three  Amphipod  crustaceans  with  much  dead  grass-like  matter. 
Some  of  the  crustaceans  were  alive  and  moving  in  the  stomach. 
The  intestine  and  the  oviduct  were  each  sixteen  inches  in  length. 
Reference  was  also  made  to  the  great  comparative  size  of  the 
femoral  muscles  in  this  genus. 

Mr.  C.  S.  Minot  said  he  also  had  noticed  that  in  toads  caught 
near  the  beach,  the  stomach  was  filled  with  Oammarus  omntu$. 
In  two  sijccimens  caught  early  in  the  morning  the  sand-fleas  in 
the  anterior  part  of  the  stomaeli  were  still  alive ;  in  others  caught 
just  before  noon  they  were  all  dead,  lie  hiul  also  observe<l  that 
in  all  the  toads  killed  by  chloroform,  the  heart  continued  beating, 
after  death ;  while  just  the  opposite  effect  occurred  in  mammals. 

Dr.  Wilder  stated  that  when  turtles  and  toads  were  killed  with 
benzine  the  hearts  would  beat  for  several  hours,  although  it,  like 
chloroform,  always  stops  the  action  of  the  heart  with  mammals ; 
in  one  case  a  Chysemys  picta  was  left  for  eighteen  hours  in  a  jar 
with  an  excess  of  benzine,  yet  the  heart  beat  for  several  hours 
after  the  animal  was  opened. 

Dr.  Wilder  also  suggested  that  the  depth  (2  to  5  inches)  of  the 
hole  in  the  turf,  in  which  the  toads  are  often  found  secreted  during 
the  daytime,  might  be  for  the  sake  of  protection  from  the  salt 
spray  which  must  often  sweep  an  unwooded  island. 

He  further  remarked  upon  the  absence  of  any  mollusks  in  the 
stomachs  of  those  hitherto  examined,  although  multitudes  of  small 
Littorinas  are  left  upon  the  seaweed  and  among  the  stones  where 
the  Gammaroids  occur. 
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Mr.  C.  S.  Minot  presented  specimens  of  stratified  sand  and 
other  soils  from  Nashaurnar  Islands.  Tlie  remarks  called  out  by 
this  item  caused  a  digression  to  the  subject  of  glacial  scratches 
upon  which  Prof.  Agassiz  made  a  few  suggestions. 

Mr.  Straight  offered  a  note  upon  the  Suphmtor  longus  muscle 
of  vertebrates.  According  to  both  Meckel  and  Huxley,  this 
muscle  is  not  found  in  dogs.  Huxley  mentioned  it  with  a  list  of 
muscles  which  are  generally  represented  in  the  vertebrates  above 
fishes  and  which  are  well  developed  in  man.  Meckel  names 
various  of  the  mammalia  in  which  it  is  found,  but  says  it  is  absent 
in  bats,  the  hyena,  dog  and  some  others.  In  dissecting  the  muscles 
of  the  forearm  of  a  Newfoundland  dog,  July  19th,  his  attention 
was  attracted  by  a  peculiar  strip  of  muscular  fibre,  scarcely  three- 
eighths  of  an  inch  in  width.  In  tracing  it  out  to  its  distal  end  it 
was  found  to  terminate  in  a  small  tendon,  fully  one-fourth  the 
length  of  the  entire  muscle.  Judging  from  the  position  of  this  small 
muscle  Prof.  Wilder  unhesitatingly  pronounced  it  the  rudiment  of 
the  muscle  known  to  anatomists  as  the  "  Supinator  longus."  It 
was  so  small  that  it  would  have  been  of  very  little  if  any  use  to 
the  dog.  It  will  be  of  interest  to  ascertain  in  what  races  of  dogs 
this  muscle  is  present,  and  in  what  absent,  as  we  must  admit  it 
was  absent  in  those  dogs  examined  by  Meckel  and  Huxley. 

The  President  hoped  that  sometime  the  club  would  possess 
a  library  of  reference  and  a  cabinet  for  comparison.  Prof.  Agassiz 
explained  in  reply,  that  by  the  terms  of  Mr.  Anderson's  gift,  it 
was  possible  to  make  the  library  and  collections  of  the  Museum 
at  Cambridge,  at  some  time,  available  to  the  Anderson  School. 

Professor  Fernald  made  some  interesting  statements  on  the 
habits  of  Crepidula  fornu'cuta  Lam.,  upon  being  irritated. 

Miss  Shattuck  reported  the  addition  of  Betula  alba^  var.  to  the 
list  of  the  flora  of  the  island. 

Is  it  not  a  little  strange  that  we  should  not  have  in  this  country 
a  first  class  zoological  garden?  The  nearest  approach  is  the 
collection  of  animals  in  the  Central  Park,  New  York.  Between 
April  1,  1870,  and  April  1,  1871,  there  were  about  175  animals  in 
this  collection ;  they  were  placed  in  a  series  of  buildings  which 
surround  the  Museum  and  comprise  one  for  the  camivora,  one  for 
the  birds  and  monkeys,  open  air  sheds  for  the  bears,  wolves, 
etc.,  roomy  and  open  air  cages  for  the  eagles,  domestic  fowls,  etc.. 


576  ANSWERS   TO   CORRESPONDENTS.      BOOKS  RECEIVED. 

and  an  encloseil  building  for  the  elephants,  camels,  and  varioiiB 
tropical  animals. 

Professor  Marsh,  with  a  large  scientific  party  fVom  Yale  Col- 
lege, left  New  Haven  June  5th  to  continue  his  researches  in  verte- 
brate fossils  in  the  Rocky  Mountain  region.  A  successful  trip  to 
the  pliocene  beds  of  the  Niobrara  river  has  already  been  made 
and  the  party  are  now  exploring  the  eocene  deposits  near  the 
Uintah  Mountains.  ^  Tliey  will  probably  not  return  east  before 
December. 

ANSWEBS  TO  COBRESPONDENTS. 

H.  W.  H..  Penn.— The  plants  sent  for  cxaminntion  are  as  ft>ll<)ws:  No.  1.  OntntMh 
reyalU  L. ;  No.  3,  AapUnium  pinnatifidum  Nutt. ;  No.  3,  MelUottu  atba  Lmm.— U.  U.  W. 

BOOKS   BSCEIVED. 

Repwrt  of  the  Ofotogieal  Survey  of  the  State  of  Xev  Hampthire^  $hoving  U$  progrtu  dwrlmg 
the  year  1^2.    By  0.  H.  Hitrlicock.    Hvo,  pp.  16.    NhsIiua.  I8i8. 

ProeeettiHtfs  of  the  Ho$ton  Society  of  Matural  Uittttry,    V<»l.  XT,  Part  II.    Apr.-lX*.,  IW*. 

Plain  Directintufor  Acquiring  the  Art  of  Shooting  on  the  Wing,    12nio,  pp.  A*.    N«*w  ViirlL.  IKJI, 

Third  Annual  Report  of  the  Jfoxious  Jn^ects  qf  the  State  of  Illinvi*,  By  WlUbuu  LeBanm. 
8tu.  pp.  T4.    Hprliigfleld,  \tHJZ. 

Memoir*  of  the  Hotton  Society  qf  Natural  Jliftory,  Vol.  II,  Part  If,  No.  8.  On  the  Carhemif- 
erota  Myri»poJn  pre*erted  in  the  Siyitlarian  Stumps  of  Nova  Scotia.  By  Saiunel  H.A<ea<M«r. 
4to,  pp.  ».    B<Mitoii.  IK?:). 

Carcinitltnii$ke  Bidran  tit  Norge*  Fauna,  By  O.  O.  Sars.  I.  Mfmographi  over  de  red  yargm 
Kyi4er  Furrkommeude  Mynider.    Andft  Ht'fte.    4lo,  pp.  :U.    With  3  platcN.    (riirlstlanla.  IcOT. 

Die  l*rtanzmu^li  Xorvegeni^  Ein  lietrag  zur  Nalur-  und  CuItumeMchichte  yttni-Kurupmen  VOB 
Dr.  F.  ('.  >cliiilielfr.    4to.  pp.  ss.    Mlt  lA  KMrteii  iiml  IlliiRtrMtiomn.    ('hrtHtlanla.  l^C*. 

Forriowufcr  af  Ki*e  i  Vnt^  Stiferf  i  yorye.  4to,  pp.  97.  Med  8  riaiidivr  «»|C  Flerr  Trmnilt  af 
Antiiiid  Hcllniii).    Clirihtlanla.  \t^6. 

The  AHiicnt  Ventet  found  in  the  Parish  of  T*tine.  yonmy.    4to,  pp. ft.    (MirhtUiila,  1K7'i. 

Cantnte  red  det  Konijelvie  Sorfke  Frcderiki  Cnircrnitett  Mindtff^t  ft*r  Hans  Mnjehtatt  Kon§ 
Carl  drn  lUd,-  yoremher^  1872.    Ti-xt  af  Jorjr  M<k'.    4to,  pp.  s.    Christ iaiila. 

Die  Finch-Cultur  yonrc/enf.    Von  M,  (i.  Hvitlnir.    b\o.  pp.  2").    Chrlbtlaiila. 

Ta/e  vcd  Lnirenitets  JJindtfest  Jor  Kony  Cart,  Af  K.  Tuiider  Rlsttt-ii.  I6uj<>,  pp.  16.  Kllatl- 
anlH,  187*J. 

Df't  Komjt'lvie  yorske  Frederiks  Vniveridtrtt  Aarsberetning  for  Aaret  1H71,  tned  Bilage,  8to, 
pp.144.    rhristlNiila,  I?<?J. 

AliiiindefKf  yi^rsk  IIuuit-Kalfnder  med  Primttar  <nj  Sfirkedane.    IHmo.    Chrhtlaiila,  1S30. 

t)n  the  Ki^c  uf  l^ind  in  Srandtuaria.    8vn,  iijk  17.    4 'hrl^tlunlK,  lJ<72. 

Prnfcfori'/irs'niwfer  (it  Cotirurrcnrf  tmi  den  Mfdirinifr/ir  I'rotfisorpost,  Om  Syndomtproresstr 
i  Uornhindcn.  At  .lacob  llHllKTir.  |>1».  H.  llomhindcltftfendclftrne*  ifmerelle  liarakttrri»tik  ftg 
Klafsijiratiun  fra  tt  kliui^k  i^tondpuvkt.  At  .lohan  lijort.  pp!  7.  Kri  FrrmttiUing*  af  Te-jnene^ 
GangtrUs  L'dijdn'jen  oq  Hchnndliiujrn  tij  Fra cf lira  r rami.  Af  •lacub  Ilelhiirfr.  pP.  i^.  Hn  Fren^ 
sti/fithf  af  Tet/n^ttc,  (tangcn^  I'dtjaugtrn  »nmt  Behandlingtn  af  Fractura  cranii.  At  Jolian  I^vft. 
pp. !»,  4to.    .Marts  US73. 

Bevttutnii  inn  den  atmindige  rdsfilling  fir  Trom*o  Stifl.    f»vo,  pp.  Ifi2.    Krlfctl  inia,  l.*<72, 

DcnyurfkcTnrixtforfnin'joAnrhnij/orX^^K    >v<>.  pp  J3fi».    Willi  H  plati'S.    (.'biifttlaiila. 

Om  Kurrtnager'Arhcidc  tiq  Straaticinintj.    f«vo.  pp.  »!»».    <  IirUHaiila.  IH72. 

Stolfrir»cntt.*  Ordning  i  Jjasnarhuseft*.    Af  Ilartvl^  KlMen.    >*vii,  pp.  Jtt.    Chrlf>tlanta,  l^fiS. 
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SCIENCE    IN  AMERICA  AND    MODERN   METHODS 

OF  SCIENCE.* 

BT   DR.  J.  LAWRENCE   SIHTH. 

Fellow-associates  :• —  We  meet  again  at  a  point  far  distant  fh)m 
the  one  where  we  gathered  last  year,  to  interchange  social  greet- 
ings and  scientific  thoughts,  and  to  form  plans  for  future  labor 
and  usefulness.  Fifteen  hundred  miles  divide  Dubuque  from 
Portland,  as  the  bird  flies,  and  yet  that  extent  of  country  and 
much  more  are  all  our  own.  Its  living  and  dead  treasures,  with  its 
rocks  and  its  soil,  furnish  abundant  study  for  our  men  of  science, 
firom  which  to  draw  rich  stores  of  knowledge,  and  to  direct  the 
capital  of  the  country  to  new  sources  of  wealth. 

As  the  members  of  the  American  Association  for  the  Advance- 
ment of  Science  hold  their  session  for  a  few  days  only,  and 
occupy  a  portion  of  their  time  in  interchange  of  social  greetings* 
among  themselves  and  with  the  inhabitants  of  the  city  where  they 
meet,  that  critical  examination  of  papers  communicated  to  the 
Association  cannot  be  entered  upon  that  otherwise  would  be,  nor 
can  the  length  of  the  communications  and  discussions  be  easily 
limited.  In  fact,  while  it  would  be  desirable  to  supen'ise  these 
matters  more  fully,  such  supervision  is  surrounded  with  so  many 
difficulties  that  those  whose  business  it  is  are  forced  to  content 
themselves  with  an  imperfect  discharge  of  their  duty. 

*  An  Address  to  the  American  Association  for  the  Advancement  of  Science,  hj  the 
Retiring  President.    Delivered  nt  Portland,  Maine,  Angust  22, 1878. 

Entered,  according  to  Act  of  Congress.  In  tlie  year  1878.  by  the  PXABODT  Academy  OF 
ScuurcE,  In  tiie  Olttce  uf  tlie  Librarian  of  Congress  at  Washington. 
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This  too  often  gives  rise  to  unjust  criticisms  on  the  part  of  the 
press,  whose  reporters  attend  the  meetings  with  the  same  viewft  as 
those  with  which  they  would  enter  a  learned  body  of  scicDtific 
men,  who  meet  at  stated  periods,  with  s}iort  intervals,  and  where 
both  time  and  sound  criticism  are  bestowed  upon  such  investiga- 
tions as  are  communicated. 

This  association,  in  some  sense,  is  to  be  regarded  as  an  annual 
scientific  ye^e,  where  the  interchange  of  ideas  outside  the  audicnoe- 
room  suggests  as  mugh,  if  not  more,  stern  matter  for  reflection 
as  the  communications  which  may  be  read;  the  minds  of  men 
that  have  been  on  the  stretch  during  the  year  are  relaxed,  and 
fVesh  pabulum  and  *  new  vigor  are  furnished  for  thcf  coming  year. 

It  sometimes  happens  that  many  persons  who  attend  our  meetings 
gather  erroneous  impressions  from  them  as  to  what  the  scientific 
men  of  the  countiy  are  doing,  and  go  away  questioning  themselves 
whether  or  not  scientific  societies  and  associations  have,  after  all, 
done  much  for  science  ;  and  conclude  that  while  the  men  forming 
them  have  made  many  important  investigations,  and  published  them 
for  the  benefit  of  succeeding  ages,  it  is  to  practical  and  obscure  per« 
sons  that  the  world  is  indebted  for  its  great  discoveries. 

I  allude  to  this  here,  as  it  is  but  recently  that  I  have  seen  this 
assertion  made  in  an  article  calculated  to  attract  the  attention  of 
the  masses,  and  the  author  of  that  article  illustrates  the  fact  bv 
citing  Clarke,  Fulton  and  Morse.  ,  Now,  while  all  honor  is  <lue  to 
those  men  of  skill  and  genius,  1  would  ask  —  Who  gave  them  the 
flilcrums  on  which  they  placed  their  levers,  by  which  they  have 
wrought  so  much  in  practical  science  and  the  arts  of  life  ?  It  was 
ptire  science.  Without  its  aid  Clarke's  practical  skill  would  have 
failed  him  in  constructing  his  huge  astronomical  lenses ;  it  is  to 
the  experiments  on  latent  heat  in  the  laboratory  of  Black  that  we 
owe  the  present  steam-engine,  and  without  which  Fulton  would 
never  have  ruffled  the  water  of  our  rivers  nor  stemmed  the  winds 
of  the  ocean ;  and  without  the  scientific  thought  and  the  grand, 
though  inconspicuous,  experiments  of  Galvani,  Volta,  Oersted, 
Faraday,  Henry  and  others,  no  one  would  have  ever  dreamt  of 
making  a  swift  messenger  of  the  lightning. 

My  thoughts  on  this  subject  have  led  me  to  reflect  much  upon 
scientific  training  in  this  country,  both  for  those  wishing  to 
pursue  science  as  a  profession  as  well  as  for  those  desiring  it  only 
for  general  education. 
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There  are,  no  doubt,  serious  errors  in  the  scientific  training 
that  students  undergo  at  our  various  universities  and  schools, 
which  are  too  much  in  the  habit  of  making  short  cuts  in  going 
over  the  fields  of  science.  We  are  in  fact  a  fast  people,  as  it  is 
commonly  expressed,  and  are  not  content  to  devote  patient  and 
laborious  study  to  .pursuits  that  can  only  be  mastered  in  that  way. 
A  short  time  ago,  a  physician  writing  on  this  same  error  in  rela- 
tion to  his  profession  justly  said  that,  while  we  have  shortened 
distance  by  the  railroad  and  the  telegraph,  Ihe  road  to  learning  is 
the  same  as  it  was  in  the  days  of  Socrates  and  Plato.  * 

The  student  is  restless  to  become  instructor,  the  lecture-room 
enticing  him  from  his  studies  before  they  are  half  mastered  ;  con- 
sequently his  instruction  to  others  is  both  meagre  and  imperfect. 

Our  vast  material  interests  draw  the  students  from  their  labora- 
tories to  undertake  the  conducting  of  mines  and  other  important 
works.  The  consequence  is,  bad  economy  reigns  in  most  of 
them ;  and  if  it  were  not  for  the  patient  submission  of  the  people 
of  this  country  to  high  prices,  many  an  enterprise  would  have  to 
suspend  operations. 

But  it  is  at  the  door  of  the  educational  institutions  themselves 
that  the  greatest  blame  is  to  be  placed.  First  of  all,  our  univer- 
sities (or  rather  our  so-called  universities)  are  too  numerous. 
Nowadays  every  college  must  have  a  scientific  school  attached, 
else  it  is  not  thought  complete ;  and  the  number  of  professors 
competent  to  fill  the  scientific  chairs  in  all  these  institutions  could 
not  be  easily  supplied  in  this  country.  Were  it  possible,  it  would 
be  far  better  to  have  fewer  scientific  schools,  and  to  establish 
them  on  the  broadest  basis,  with  most  liberal  endowments^  so  that 
instruction  i^uld  be  imparted  at  some  mere  nominal  cost  to  the 
student,  and  to  make  their  examinations  of  such  a  standard  that 
the  indorsement  of  these  several  schools  would  be  a  passport  to 
the  bearer  of  it  wherever  he  might  seek  for  employment  in  pure 
science  or  in  its  applications.  And  furthermore,  by  a  system  of 
well-endowed  scholarships,  to  retain  those  specially  gifted  with 
taste  and  talent  for  pure  science  to  devote  their  first  years  to 
labor  in  that  direction.  Owing  to  these  defects  in  our  system  of 
scientific  education,  AiQ^i'^c&ii  science  is  frequently  reproached  as 
being  ver}''  deficient  in  pure  and  patient  research. 

Now,  while  admitting  that  our  scientists  have  fallen  short  of 
what  might  have  been  expected  of  them,  no  one  can  deny  that  a 
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vast  amount  of  scientific  labor  has  been  accomplished  in  this 
country  from  the  time  of  Franklin  to  the  present  clay ;  and  in  the 
application  of  science  to  the  arts  we  are  not  far  behind  the  most 
advanced  nation  of  our  own  time. 

I  know  that  American  scientists  arc  looked  upon  by  their  Eu- 
ropean colleagues  as  in  some  sense  piratical  in  their  nature,  sim- 
ply capturing  the  hard-earned  labors  of  others,  applying  the  great 
tniths  and  discoveries  in  science  others  have  brought  to  light,  and 
not  evolving  them  by  hard  and  laborious  study  and  exi>erimeDt. 
This  is  to  some  extent  true,  for  the'  labors  required  of  our  profes- 
sors, who  have  e<lucated  and  trained  minds,  in  the  countless  col- 
leges  that  dot  the  land,  are  so  onerous  that  no  time  is  given  them 
for  the  exercise  of  original  thought  and  investigation. 

What  can  a  physicist,  a  chemist  or  naturalist,  do  who  has  three 
or  four  classes  to  teach,  usually  in  the  most  elementary  part  of  ^ 
their  studies  ?  The  ver}'  labor  unfits  him  for  that  free  exercise  of 
the  mind  which  leads  to  new  ideas  and  <liscoveries.  He  becomes  an 
educational  drudge  instead  of  an  intellectual  scientist ;  and  what- 
ever his  intrinsic  merits  may  be,  he  is  in  most  cases  sustained, 
l)ecuniarily,  no  better  than  those  engaged  in  the  commonest  pur- 
suits of  life,  being  at  the  same  time  restricted  in  intellectual  re- 
sources—  such  as  books,  scientific  tnuisactions,  apparatus,  etc. 

I  will,  however,  just  here  make  one  other  plea  for  our  men  of 
science  against  any  unjust  comparison  with  those  across  the  At- 
lantic. It  is  this.  Our  country  is  a  new  one,  of  most  peculiar  and 
wonderful  features  of  surface,  of  soil,  and  of  climate,  and  of  un- 
told and  fabulous  wealth  within  its  bowels ;  it  beckons  everv  man 
to  fortune ;  and  with  such  ease  are  wealth  and  honors  snatched 
from  its  overflowing  lap  that  even  men  who  lov^  and  honor 
science  are  drawn  off  their  direct  paths  into  by-ways  and  other 
pursuits,  and  too  often  leave  behind  them  the  scientilic  toga,  which 
is  never  again  assumed.  In  Europe  it  is  otherwise ;  no  tempta- 
tions of  this  kind  beset  the  scientist,  and  he  delves  into  scientific 
lore,  ac(|uiring  great  ideas  and  telling  them  to  the  world,  exciting 
their  wonder ;  and  even  then  the  honors  they  acquire  only  bind 
them  faster  to  their  closets,  for  they  are  not  tempted  as  we  are. 

In  later  years  the  liberality  of  wealthy  patrons  of  learning  and 
science  has  done  much  to  advance  pure  science  in  this  country  by 
enabling  the  young  and  enthusiastic  pursuers  after  Nature's  secrets 
to  give  full  scope  to  their  tastes,  and  thus  has  opened  to  them  new 


MODERN   METHODS   OF    SCIENCE.  581 

fields  of  research  so  enticing  that  their  entire  lives  may  become 
absorbed  in  them.  This  is  increasing  every  day  in  our  country, 
and  before  very  long  there  will  be  such  inducements  to  offer  to 
her  greater  minds. to  devote  their  lives  to  pure  science  that 
America  will  become  as  prolific  in  new  scientific  ideas  and  discov- 
eries as  Europe. 

Let  us  ever  bear  in  mind  that  it  is  abstract  scientific  ideas  v'hich 
underlie,  in  these  modem  days,  all  discoveries  conducive  to  nian*s 
progress,  from  the  making  oT  a  pen  to  the  constnictioif  of  a  tele- 
scope ;  or,  as  Herbert  Spencer  well  expresses  it,  "  each  machine 
is  a  theory  before  it  becomes  a  concrete  fact."  The  man  of  pure 
science  paves  the  way,  erects  the  mile-stones,  and  puts  up  the 
guide-post  for  the  practical  man.  The  world,  long  dormant  to 
this  great  truth,  is  fast  waking  up  to  its  acknowledgment ;  as 
those  words  Cui  bo7io9  (the  touch-stone  used  by  the  so-called 
practical  men)  are  only  heard  now  in  faint  whispers,  where  they 
were  formerly  sounded  most  clamorously  whenever  any  scientific 
discovery  was  announced. 

This  does  not  arise  from  any  change  in  men  ;  they  are  the  same 
now  as  they  were  in  the  days  of  Galvani,  who  was  doubtless  re- 
garded as  a  frivolous  fellow,  engaged  in  his  daily  experiments  over 
the  convulsions  of  the  muscles  in  a  frog*s  leg  when  brought  in  con- 
tact with  two  metals ;  but,  while  mankind  has  not  changed,  Gal- 
vani's  experiment  has,  and  instead  of  a  frog  being  convulsed  by 
the  electric  force  then  discovered  it  is  a  world  that  is  now  con- 
vulsed, as  this  same  electricity  flashes  through  those  nerves  of 
metal  that  stretch  across  land  and  river  and  bury  themselves  deei) 
'  beneath  the  oceans  of  our  globe ;  battles  are  fought,  victories  an- 
nounced, commerce  controlled,  and,  I  am  sorry  to  say,  tyranny 
abetted,  by  that  wonderful  agent  whose  phenomena  in  their  incip- 
iency  invited  the  ridicule  of  the  ordinary  observer. 

Science  at  the  present  da}'  commands  the  respect  of  the  world  ; 
nations,  looking  up  to  it,  seek  its  advice  at  all  times,  and  move 
in  no  material  enterprises  without  consulting  its  oracles ;  j'ellow- 
covered  literature  is  beginning  to  find  a  rival  in  well-conducted 
popular  scientific  journals  and  popular  treatises  on  the  various 
branches  of  science. 

As  an  association  of  American  scientists,  we  are  looked  upon 
as  men  representing  science  in  all  its  bearings  upon  the  physical 
and  mental  world,  and  some  even  go  so  far  as  to  suppose  that  we  ' 
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would  arrogate  to  represent  its  bearings  Ci:iually  upon  the  spiritual 
world.  This  being  the  case,  it  behooves  us  to  guard  wetl  oar 
thoughts,  words,  and  acts,  else  they  ma}^  do  science  and  ourselves 
injustice,  and  misrepresent  both  Nature  and  Nature's  God. 

We  are  all  searchers  after  truth  :  but  let  us  be  careAil  that  we 
do  not  mistake  what  truth  is,  and  l>e  beguiled  into  following  some 
fatal  error  which  has  simply  borrowed  the  garb  of  truth,  and  com- 
pletely enveloped  itself  in  it,  so  as  to  hide  its  own  deformity. 
Error  has' often  glimmer  enough  to  dazzle  the  sickly  eye  of  the 
enthusiast ;  truth  itself  shines  with  sui)lcient  brightness  to  be  seen 
by  the  most  jealous  among  scientists. 

While  it  would  not  be  out  of  place  to  review  the  actiiit}*  of 
American  science  for  the  benefit  of  the  general  public,  yet  it 
would  occupy  too  much  time,  and  I  will  merely  refer  to  it  to  show 
that  our  Government  is  ftilly  alive  to  the  value  of  well-directed 
scientific  labors.  The  Goveniment  never  hesitates  to  encourage 
the  most  thorough  investigations  by  scientific  men  into  all  mat- 
ters that  are  likely  to  benefit  the  people  or  advance  those  great 
scientific  investigations  which  are  of  a  more  abstract  character. 
Witness  the  care  and  liberality  with  which  it  encourages  that 
corps  of  scientists  engaged  in  the  gigantic  enterprise  of  the  coast 
survey  in  all  its  various  departments  ;  its  liberal  appropriation  of 
money  and  means  to  observe  those  great  astronomical  phenom- 
ena, such  as  solar  eclipses,  the  transit  of  Venus,  etc.,  which,  while 
they  may  not  be  attended  with  any  immediate  material  advantage 
to  the  Govern niont,  yet  serve  to  instruct  our  people  in  thase 
higher  and  nobler  aspirations  after  great  natural  tmths  which 
must  inevitably  result  in  unfolding  to  us  the  riches  of  our  land," 
teeming  with  every  diversified  beauty  of  mount^iin,  valley,  and 
plain,  seas,  lakes,  and  rivers,  and,  beneath  her  surface,  with  all  the 
variety  of  wealth  that  Nature  seems  to  have  been  able  to  proiiuce. 
While  the  older  portions  of  the  world  are  making  serious  calcula- 
tions, and  even  looking  forward  with  gloomy  forelxxlings  to  the 
time  when  their  soil  and  rocks  will  cease  to  give  wealth  to  toil,  our 
soil  and  our  rocks  are  but  just  being  turned  up  to  reveal  wealth 
tenfold  greater  than  the  world  ever  knew  before.  But  in  the  mitUt 
of  all  this  abundance  let  us  feel  assured  of  one  thing ;  it  is  so  placed 
that  no  sluggard  can  stretch  forth  his  hand  and  partake  of  it. 

The  wealth  of  America  means  toil.  And  perhaps  in  this  we 
are  even  more  blessed  than  we  sometimes  are  disposed  to  think ; 
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for  the  rich  soil  which  covers  such  a  vast  proportion  of  our  coun- 
try, some  of  the  states  of  which,  like  Illinois,  with  55,000  square 
miles  of  surface,  have  hardly  a  barren  acre,  yet  we  can  pluck 
nothing  from  it ;  it  is  not  like  the  tropical  forest,  from  which  the 
indolent  natives  may  gather  their  food,  and  live  a  life  of  inertia 
almost  akin  to  that  *of  the  beasts  that  wander  through  its  rich 
foliage.  In  this  country  the  arm  must  be  stretched  forth,  the 
forest  felled,  the  ground  ploughed,  provision  made  against  the 
inclemency  of  varying  seasons,  but  when  this  is  done  what  a 
glorious  return  I  —  rich  and  luxurious  crops,  abundant  harvests. 
Then,  by  the  numerous  navigable  streams  and  favorable  surface 
for  roads,  a  ready  market  is  afforded  for  the  farmer's  surplus.  And 
when  we  go  beneath  the  soil  and  mine  the  rock  it  is  not  only 
the  uncertain  gold  and  silver,  but  the  sure  coal  and  iron  that 
reward  toil^  and  from  the  very  nature  of  the  labor  improve  those 
engaged  in  it. 

As  followers  and  patrons  of  science  we  must  keep  in  view  the 
wants  and  wishes  of  the  people.  Sometimes  the  people  them- 
selves, as  well  as  their  representatives,  are  slow  to  appreciate 
our  labors  ;  but  experience  has  proved  that  they  give  way  at  last 
to  the  patient  and  judicious  perseverance  of  men  of  science,  who 
in  some  way  or  other  show  that  they  are  not  mere  abstractionists, 
but  that  what  they  do  has  practical  bearings,  and  therefore  renders 
the  people  more  powerful  both  at  home  and  abroad.  Science  fur- 
nishes, so  to  speak,  the  raw  material  out  of  which  all  the  progress 
of  moilem  nations  is  constructed.  To  use  the  words  of  one  of  our 
Nestors  of  science :  "  It  is  only  in  recent  times  that  the  value  of 
scientific  research  began  to  be  felt ;  and  I  hope  to  live,  old  as  I 
am,  long  enough  to  see  the  community,  the  enlightened  commu- 
nity which  has  become  my  second  fatherland,  appreciate  what 
science  is  doing  for  the  general  prosperity,  and  then  contribute  to 
the  necessities  of  science  with  that  generous  liberality  which  char- 
acterizes the  acts  of  American  people." 

Thus  much  has  been  said  in  reference  to  science  in  America, 
acknowledging  our  shortcomings  and  attempting  to  correct  cer- 
tain erroneous  impressions,  both  in  America  and  abroad,  in  regard 
to  the  labor  of  scientists  in  this  country.  It  may  appear  an  at- 
tempt on  my  part  to  urge  undue  excuses ;  such  certainly  is  far 
from  my  intention ;  which  is  to  do  simple  justice  to  those  prose- 
cuting science  under  more  or  less  disadvantageous  circumstances. 
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I  now  pass  to  the  second  part  of  my  discourse — the  methods 
of  mmlern  science — the  caution  to  be  observed  in  pursuing  it, 
if  we  do  not  wish  to  pervert  its  end  by  too  confident  assertions 
and  deductions. 

It  is  a  very  common  attempt  nowadays  for  scientists  to  tran- 
scend the  limits  of  their  legitimate  studies,  and  in  doing  this  they 
run  into  speculations  apparently  the  most  unphilosophical,  wild, 
and  absurd ;  quitting  the  true  basis  of  inductive  philosophy,  and 
building  up  the  most  curious  theories  on  little  else  than  assertion ; 
speculating  upon  the  merest  analogy  ;  adopting  the  curious  views 
of  some  metaphysicians,  like  Edward  Von  Ilartmann  ;  striving  to 
work  out  speculative  results  by  the  inductive  method  of  natural 
science. '  To  me  this  appears  a  perversion  of  Bacon's  philosophy, 
and  we  cannot  wonder  that  one  adopting  such  views,  whatever  his 
claim  to  genius  may  be,  soon  cuts  loose  from  all  physical  reason- 
ing and  becomes  involved  in  the  most  transcendental  and  to  all 
appearances  absurd  opinions,  which,  however  clear  to  the  author, 
are  strange  and  unintelligible  to  others ;  and  if  at  any  one  time 
we  beliQve  we  have  caught  the  conception  of  the  author,  this 
impression  is  only  momentary,  and  we  give  up  in  despair,  realiz- 
ing that  we  cannot  follow  his  intellectual  ecstasies ;  for,  in  the 
language  of  Tyndall,  they  are  even  "  unthinkable. "  Those  en- 
gaged in  such  speculations  are  very  commonly  found  in  bitter 
conflict  with  each  other,  forcing  on  us  the  belief  of  the  saying  of 
I)*Alembert,  that  "  when  absurd  opinions  become  inveterate  it 
sometimes  becomes  necessary  to  replace  them  by  other  errors,  if 
nothing  better  can  be  done." 

This  extreme  metaphysical  philosophy  is  referred  to  for  the  rea- 
son that  many  scientists,  ranking  as  sol)er,  earnest  laborers  after 
truth,  are  caught  dealing  in  such  philosophy'  in  their  niethoil  of 
investigation,  and  sometimes,  quite  unconsciously  to  themselves, 
forgetting  that  ''  science  is  only  an  accurate  record  of  the  proc- 
esses of  nature ;  that  its  laws  are  only  generalizations  of  its 
observations,  and  not  a  declaration  of  an  inherent  necessity; 
and  that  one  of  its  observations  is  the  uniformity  of  natural 
sequence." 

I  am  one  of  those  who  believe  that  everything  must  give  way 
to  the  laws  of  nature  ;  but  then  we  must  master  these  laws,  and  be 
sure  that  we  have  done  this  before  either  interpreting  phenomena 
by  them  or  venturing  into  the  realm  of  speculation. 
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As  has  been  already  remarked,  men  are  to-day  just  what  they 
have  ever  been.  As  bright  intellects  and  as  great  philosophers 
lived  two  or  three  thousand  years  ago  as  do  now ;  their  minds 
sought  out  the  same  %great*  truths  that  we  are  searching  for  in 
these  days,  and  they  sought  for  them  by  the  lights  with  which 
they  were  surrounded.  In  those  earlier  ages  poetry,  sculpture, 
architecture,  and  even  some  facts  belonging  to  natural  history 
(things  that  belonged  either  to  the  imagination  or  to  the  eye), 
arrived  at  as  high  a  degree  of  perfection  as  perhaps  they  ever 
will ;  for  the  two  senses  which  appreciate  the  ideal  and  the  real 
were  as  perfect  then  as  now. 

But  when  man  was  called  upon  to  labor  in  fields  where  the  im- 
agination and  the  e^'e  aided  him  but  little  or  not  at  all,  then  the 
discoveries  in  these  fields  and  their  interpretations  call  for  other 
means  for  arriving  at  results.  In  modern  days  we  attempt  to  be 
guided  by  the  clear  light  of  inductive  reasoning  which  we  may 
think  we  are  employing,  when  too  often  it  is  the  very  smoky  torch 
of  analogy  that  is  being  used  ;  and  this  fact  serves  to  explain  why 
it  is  that  some  of  the  most  brilliant  philosophers  of  compara- 
tively modem  days  are  only  remembered  by  their  names — as,  for 
example  the  great  French  philosopher  Descartes,  whom  Dugald 
Stewart  says  ''  is  much  better  known  to  the  learned  of  our  day  by 
the  boldness  of  his  exploded  errors  than  by  the  profound  and  im- 
portant truths  contained  in  \^9  works. " 

And  such  an  example  as  this  is  of  great  value  to  the  reflective 
mind,  teaching  caution,  and  demonstrating  the  fact  that,  while  the 
rules  by  which  we  are  guided  in  scientific  research  are  far  in  ad- 
vance of  those  of  ancient  days,  we  must  not  conclude  that  they 
are  perfect  by  any  means.  In  our  modern  method  of  investigation 
how  many  conspicuous  examples  of  deception  we  have  had  in  pur- 
suing even  the  best  method  of  investigation  !  Take,  for  instance, 
the  science  of  geology  from  the  time  of  Werner  to  the  present 
day.  While  we  always  thought  we  had  the  true  interpretation  of 
the  structural  phenomena  of  the  globe  as  we  progressed  from  year 
to  year,  yet  how  vastly  different  are  our  interpretations  of  the 
present  day  from  what  they  were  in  the  time  of  Werner!  In 
chemistry  the  same  thing  is  true.  How  clearly^  were  all  things 
explained  to  the  chemist  of  the  last  century  by  the  doctrine  of 
Phlogiston  which  in  the  present  century  receives  no  credence,  while 
chemical  phenomena  are  now  viewed  in  an  entirely  different  light ! 
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Lavoisier,  in  the  latter  part  of  the  last  centary,  elaci<lated  the 
phenomenon  of  respiration  and  the  prodaction  of  animal  heat  by 
one  of  the  most  beautifhl  of  theories,  based,  to  all  appearances, 
upon  well  observed  facts;  yet  at  the  present  day  more  delicate 
observations,  and  the  discovery  of  the  want  of  balance  between 
the  inhaled  oxygen  and  exhaled  carbonic  acid  subverted  that 
beautiful  theory,  and  we  are  left  entirely  without  one.  It  la  ^e 
we  have  collated  a  number  of  facts  in  regard  to  respiration,  molee- 
ular  changes  in  the  tissues,  etc.,  all  of  which  are  recognized  as 
having  something  to  do  with  animal  heat ;  still  it  is  acknowledged 
that  we  are  incapable  of  giving  any  concrete  expression  to  the 
phenomenon  of  respirirtion  and  animal  heat  as  Lavoisier  did 
eighty  or  ninety  years  ago. 

Electricity  is  the  same  now  as  it  has  ever  been,  yet  it  was  once 
spoken  of  as  a  fluid,  then  as  a  force,  now  as  an  energy  readily 
convertible  into  caloric  or  mechanical  energy ;  and  in  what  light 
it  will  be  considered  fifty  years  hence  no  one  can  predict. 

Now  what  I  desire  to  enforce  here  is  that,  amid  all  these  changes 
and  revolutions  of  theories,  so  called,  it  is  simply  man,  the  inter- 
preter, that  has  erred,  and  not  Nature  ;  her  laws  are  the  isame ;  we 
simply  have  not  been  able  to  read  them  correctly,  and  perhaps 
never  shall  be. 

What,  it  may  be  asked,  are  we  to  do  then?  Must  we  cease  the- 
orizing? Not  at  all.  The  lesson  to  Jl)e  learned  from  this  is,  to  be 
more  modest  in  our  generalizations ;  to  generalize  as  far  as  our 
carefully  made  out  facts  will  permit  us,  and  no  farther ;  to  check 
the  imagination  and  not  to  let  it  run  riot  and  shipwreck  us  upon 
some  metaphysical  quicksand. 

The  fact  is,  it  becomes  a  question  whether  there  is  such  a  thing 
as  a  pure  tlicoiy  in  science.  No  true  scientific  theory  deser%cs 
the  name  that  is  not  based  on  verified  hypotheses ;  in  fact,  it  is 
but  a  concise  interpretation  of  the  deductions  of  scientific  facts. 
Dumas  has  well  said  that  theories  are  like  crutches,  the  strength 
of  them  to  be  tested  by  attempting  to  walk  with  them.  And  I 
might  farther  add  that  very  often  scientists,  who  are  without  sure- 
footed facts  to  carry  them  along,  take  to  these  crutches. 

It  is  common^ to  speak  of  the  theory  of  gravitation,  when  there 
is  nothing  purely  hypothetical  in  connection  with  the  manner  in 
which  it  is  studied  ;  in  it  we  only  see  a  clear  generalization  of  ob- 
served laws  which  govern  the  mutual  attraction  of  bodies.    If  at 
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any  time  Newton  did  assume  an  hypothesis,  it  was  only  for  the 
purpose  of  facilitating  his  calculations.  '^  Newton's  passage  A*om 
the  falling  of  an  apple  to  the  falling  of  a  moon  was  at  the  outset  a 
leap  of  the  imagination;"  but  it  was  this  hypothesis,  verified  by 
mathematics,  which  gave  to  the  so-called  theory  of  gravitation  its 
present  status. 

In  regard  to  light,  we  are  in  the  habit  of  connecting  with  it  a 
pure  hypothesis ;  viz.,  the  impressions  of  light  being  produced  by 
emission  from  luminous  bodies,  or  by  the  undulation  of  an  all- 
pervading  attenuated  medium ;  and  these  h^-potheses  are  to  be 
r^arded  as  probable  so  long  as  the  phenomena  of  light  are 
explained  by  them,  and  no  longer.  The  failure  to  explain  one 
single  well-observed  fact  is  sufficient  to  cast  doubt  upon  or  subvert 
any  pure  hypothesis,  as  has  been  the  case  with  the  emission  theory 
of  light,  and  may  be  the  fate  of  the  undulatory  theory,  which, 
however,  up  to  the  present  time  serves  in  all  cases. 

A  theor}*^  or  scientific  speculation,  to  possess  any  great  weight, 
must  receive  universal  assent  by  those  minds  capable  of  investi- 
gating the  subject.  Thus  the  undulatory  theory  of  light  is  univer- 
sally accepted  as  representing  the  true  nature  of  the  operation  of 
light,  so  far  as  we  are  now  able  to  interpret  its  phenomena. 

Zoologists  equally  learned  will  agree  perfectly  as  regards  the 
physical  stnicture  of  an  ape  and  a  man,  and  thus  far  their  results 
are  entitled  to  universal  acceptance ;  but  some  of  the  same  zoolo- 
gists, by  the  exercise  of  the  imagination  and  ingenious  analogical 
reasoning,  deduce  the  man  from  the  ape,  while  the  others  cannot 
see  nor  recognize  any  such  transformation.  In  this  way  both 
classes  present  themselves  to  the  curious  world,  and  gather  around 
them  supporters ;  and,  like  too  many  cases  in  our  courts  of  law, 
the  greatest  number  are  convinced  not  so  much  by  the  law  or  jus- 
tice of  the  case,  as  by  the  ingenuity  and  special  pleading  of  the 
legal  advocates. 

It  is  not  my  object  to  criticise  the  speculations  of  any  one  or 
more  of  the  modern  scientists  who  have  carried  their  investiga- 
tions •  into  the  world  of  the  imagination  ;  in  fact,  it  could  not  be 
done  in  a  discourse  so  limited  in  time  as  this,  and  only  intended 
as  a  prologue  to  our  present  meeting.  But  in  order  to  illustrate 
this  subject  of  method  more  full}'  I  will  refer  to  Darwin,  whose 
name  has  become  synonymous  with  progressive  development  and 
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natural  selection,  which,  as  we  had  thought,  died  out  with  Lamarck 
fifty  years  ago. 

In  Darwin  we  have  one  of  those  philosophers  whose  great 
knowledge  of  animal  and  vegetable  life  is  only  transcended  by 
his  imagination.  In  fapt,  he  is  to  be  regarded  more  as  a  metaphy- 
sician  with  a  highly- wrought  imagination  than  as  a  scientist,  al- 
though  a  man  having  a  most  wonderful  knowledge  of  the  facts  of 
natural  history. 

In  England  and  America  we  find  scientific  men  of  the  profound- 
est  intellects  differing  completely  in  regard  to  his  logic,  analogies 
and  deductions;  in  Germany  and  France  the  same  thing — in  the 
former  of  these  countries  some  speculators  saving  that  "  his  theo- 
ry is  our  starting-point"  and  in  France  many  of  her  best  scientific 
men  not  ranking  the  labors  of  Darwin  with  those  of  pure  science. 

Darwin  takes  up  the  law  of  life  and  runs  it  into  progressive 
development.  In  doing  this  he  seems  to  me  to  increase  the  embar- 
rassment which  surrounds  us  on  looking  into  the  mysteries  of  cre- 
ation. He  is  not  satisfied  to  leave  the  laws  of  life  where  he  finds 
them,  or  to  pursue  their  study  by  logical  and  inductive  reasoning. 
His  method  of  reasoning  will  not  allow  him  to  remain  at  rest ;  he 
must  be  moving  onward  in  his  unification  of  the  universe.  He 
started  with  the  lower  orders  of  animals,  and  brought  them  throush 
their  various  stages  of  progressive  development  until  he  supposetl 
he  had  touched  the  confines  of  man ;  he  then  seems  to  have  re- 
coiled, and  hesitated  to  pass  the  boundary  which  8e|)arated  man 
from  the  lower  orders  of  animals ;  but  he  saw  that  all  his  previous 
logic  was  bad  if  he  stopped  there,  so  man  was  made  from  the 
ape  (with  wliich  no  one  can  find  fault,  if  the  descent  be  legiti- 
mate). This  stubborn  logic  pushes  him  still  farther,  and  he  must 
find  some  connecting  link  with  that  most  remarkable  property 
of  the  human  face  called  expression  ;  so  his  ingenuity  has  given 
us  a  very  curious  and  readable  treatise  on  that  subject.  Yet  still 
another  step  must  be  taken  in  this  linking  together  man  and  the 
lower  orders  of  animals ;  it  is  in  connection  with  language :  and 
before  long  it  is  not  unreasonable  to  expect  another  production 
from  that  most  wonderful  and  ingenious  intellect  on  the  connec- 
tion between  the  language  of  man  and  the  brute  creaticm. 

Let  us  see  for  a  moment  to  what  this  reasoning  from  anal- 
ogy would  lead  us,  if  applied  to  chemical  science,  which  investi- 
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gates  a  great  variety  of  compounds  that  exhibit  most  curious 
analogies  in  all  their  properties.  Take  for  instance  soda  and 
potash  —  how  identical  in  almost  all  their  properties,  and  their 
compounds  arraying  themselves  in  identically  the  same  form,  de- 
fying almost  all  the  senses  to  detect  their  difference :  if  they  be 
brought  into  relation  with  other  elements,  they  associate  them- 
selves with  these  elements  in  identically  the  same  way.  The 
same  is  true  in  relation  to  baryta  and  strontia,  or  chlorine,  bro- 
mine and  iodine ;  the  last  three  elements  even  show  most  curious 
numerical  relations  in  regard  to  their  combining  proportions. 
And  then  when  we  pass  to  the  mineral  kingdom,  what  a  wonder- 
ftil  proi)erty  is  that  isomorphism  in  the  chemistry  of  Nature's 
operations ! 

The  chemist,  with  all  these  facts  before  him,  has  as  much  right 
to  revel  in  the  imaginary'  formation  of  sodium  from  potassium,  or 
iodine  and  bromine  from  chlorine,  by  a  process  of  development, 
and  pall  it  science,  as  the  naturalist  has  to  revel  in  many  of  his 
wild  speculations,  or  the  physicist  who  studies  the  stellar  space 
to  imagine  it  p>ermeated  by  mind  as  well  as  light  —  mind  such  as 
has  formed  the  poet,  the  statesman,  or  the  philosopher. 

Yet  any  chemist  who  would  quit  his  method  of  investigation,  of 
marking  every  foot  of  his  advance  by  some  indelible  imprint,  and 
go  back  to  the  speculations  of  Albertus  Magnus,  Roger  Bacon, 
and  other  alchemists  of  former  ages,  would  soon  be  dropped  from 
the  list  of  chemists  and  ranked  with  dreamers  and  speculators. 

To  prove  the  truth  of  my  assertion,  that  this  is  the  legitimate 
result  of  this  school  of  philosophy,  I  will  quote  from  one  of  its 
disciples,  F.  W.  Clarke.  He  says :  ''  When  one  is  fairly  started 
on  a  line  of  thought  it  is  hard  to  come,  to  an  end.  If  we  assume 
an  hypothesis  to  be  true,  a  hundred  others  rush  in  upon  the  mind 
and  demand  consideration.  We  do  not  know  but  that  the  evolu- 
tion of  one  element  from  another  may  be  possible.  The  demon- 
strated unity  of  force  leads  us  by  analogy  to  expect  a  similar 
unity  of  matter.  Those  elements  which  seem  to-day  so  diverse  in 
character  may  be  after  all  one  in  essence;  at  present  it  can 
neither  be  discarded  as  false  nor  accepted  as  true." 

What  is  most  remarkable  in  connection  with  the  above  opinion 
is  that  tlic  author  of  it  is  commenting  on  matter,  in  connection 
with  the  spectroscope,*  an  instrument  whose  very  triumphs  are 
based  on  the  grand  distinguishing  lines  in  the  elements  of  matter, 
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\\'het1icr  in  the  earth,  sun,  stars,  or  nebulae,  all  telling  the  same 
dissimilarity  and  no  eoalcseenec. 

Is  this  to  be  one  of  the  methods  of  modem  science,  I  would 
ask  ?  While  in  our  ignorance  and  short-sightedness  we  should  be 
careful  in  pronouncing  any  assumption  as  possible  or  impossible, 
still  there  is  no  reason  why  these  terms  should  have  much  or  any 
weight  in  the  stud}*^  of  science ;  for  in  the  abstract  all  things  in 
nature  are  possible,  not  from  any  demonstration,  but  simply 
because  no  one  can  assert  an  impossibility.  What  a  mass  of  con- 
fusion science  would  become  if  we  studied  its  possibilities!  for 
then  every  conceivable  possibility  would  be  entitled  to  equal  con- 
sideration. And  we  are  not  tlicrefore  surprised  that  the  author 
last  quoted  should  say,  "  So  then  we  ma^'  proceed  to  theorize  io 
the  most  barefaced  manner,  without  quitting  the  legitimate  do- 
main of  science." 

Are  we  to  introduce  into  science  a  kind  of  purgatory  into  whidi 
to  place  undemonstrable  speculations,  and  keep  them  there  in  a 
state  of  probation,  and  say  that  science  cannot  discard  a  theory 
as  false  when  it  cannot  be  accepted  as  true?  Science,  wliich  is 
preeminently  the  pursuit  of  truth,  has  but  one  course  to  pursue : 
it  must  either  accept  or  reject  what  may  be  thrust  u|)on  it. 

What  I  have  said  is,  in  my  humble  opinion,  warranted  by  the 
departure  Darwin  and  others  liave  made  from  true  science  in  their 
purely  speculative  studies ;  and  neither  he  nor  any  other  searcher 
after  truth  expects  to  iiazard  great  and  startling  opinions  without 
at  the  same  time  courting  and  desiring  criticism ;  yet  dissension 
from  his  views  in  no  wa}^  proves  him  wrong  —  it  only  shows  how 
his  ideas  impress  the  minds  of  other  men.  And  just  here  let  me 
contrast  the  daring  of  Dar.win  with  the  i)osition  assumed  by  one 
of  the  great  French  naturalists  of  the  present  day.  Professor 
Quatrefages,  in  a  recent  discourse  on  the  physical  character  of 
the  human  race.  In  referring  to  the  question  of  the  first  origin 
of  man  he  says  distinctly  that  in  his  opinion  it  is  one  that  l>elongs 
not  to  science ;  these  questions  are  treated  by  theologians  and 
philosophers :  "  Neither  here  nor  at  the  Museum  am  I,  nor  do  I 
wish  to  be,  either  a  theologian  or  a  philosopher.  I  am  simply  a 
man  of  science  ;  and  it  is  in  the  name  of  comparative  physiology, 
of  botanical  and  zoological  geography,  of  geology  and  palaeontol- 
ogy, in  the  name  of  the  laws  which  govern"  man  as  well  as  animals 
and  plants,  that  I  have  always  spoken."    And  studying  man  as  a 
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scientist,  he  goes  on  to  say :  '^  It  is  established  that  man  has  two 
grand  faculties  of  which  we  find  not  even  a  trace  among  animals. 
He  alone  has  the  moral  sentiment  of  good  and  evil;  he  alone 
believes  in  a  future  existence  succeeding  this  actual  life ;  he 
alone  believes  in  beings  superior  to  himself,  that  he  has  never 
seen,  and  that  are  capable  of  influencing  his  life  for  good  or  evil ; 
in  other  words,  inan  alone  is  endowed  with  morality  and  Y^ligion,'* 

And  it  may  be  added  that  Uartmann,  a  philosopher  of  another 
school,  says,  selection  explains  the  progress  in  perfection  of  an 
abeady  existing  type  within  its  own  degrees  of  organization,  but 
it  cannot  explain  the  passage  from  an  inferior  degree  of  organiza- 
tion to  a  superior  one. 

If  Prof.  Quatrefages  be  right  in  regard  to  the  moral  sentiment 
in  man,  then  Darwin  must  be  wrong  in  asserting  the  development 
of  man  out  of  that  in  which  not  a  trace  exists  of  what  most 
preeminently  constitutes  a  man ;  or  he  must  satisfy  himself  with 
evolving  the  physical  part  of  man  out  of  the  lower  order  of 
animals,  and  then  by  some  creative  force  implanting  within  him 
these  principles. 

Our  own  distinguished  naturalist  and  associate.  Prof.  Agassiz, 
reverts  to  this  theory  of  evolution  in  the  same  positive  manner, 
and  with  such  earnestness  and  warmth  as  to  call  forth  severe 
editorial  criticisms,  by  speaking  of  it  as  a  "mere  mine  of  asser- 
tion,"  and  of  "  the  danger  of  stretching  inferences  from  a  few 
observations  to  a  wide  field,"  and  he  is  called  upon  to  collect 
"real  observations  to  disprove  the  evolution  hypothesis."  I 
would  here  remark,  in  defence  of  my  distinguished  frii^nd,  that 
scientific  investigation  will  assume  a  curious  phase  when  its  vota- 
ries are  required  to  occupy  time  in  looking  up  facts,  and  seriously 
attempting  to  disprove  any  and  every  hypothesis  based  upon 
proof,  some  of  it  not  even  rising  to  the  dignity  of  circumstantial 
evidence. 

I  have  dwelt  longer  on  this  one  point  than  I  had  intended  ;  but 
the  very  popular  manner  in  which  in  recent  years  it  has  been  pre- 
sented to  the  public  mind  of  all  classes  of  society,  and  to  persons 
of  all  ages,  warranted  a  full  notice  in  speaking  of  the  importance 
of  avoiding,  as  far  as  possible,  undue  speculation  in  connection 
with  our  method  of  scientific  investigation. 

Let  me  not  be  understood  to  underrate  the  brilliant  ideas  and 
great  learning  of  those  most  distinguished  men  of  the  nineteenth 
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century,  Darwin,  Huxley  and  others.  I  am  too  great  a  respecter 
of  both  science  and  the  pursuit  of  science  ever  to  encourage  by 
my  example  anything  like  dogmatism  among  scientific  men. 
While  arraying  methods  of  studj-  in  other  branches  of  science  to 
combat  those  employed  by  the  followers  of  the  evolution  hypothe- 
sis, I  most  willingly  indorse  what  Tyndall  says  concerning  it,  viz : 
"I  do  not  think  the  evolution  hypothesis  is  to  be  flouted  away 
contemptuously  ;  I  do  not  think  it  is  to  be  denounced  as  wicked. 
Fear  not  the  evolution  hypothesis !  it  does  not  solve,  it  docs  not 
profess  to  solve,  the  ultimate  mystery  of  the  universe.  It  leaves 
in  fact  that  mystery  untouched."  If  it  be  grounded  on  truth,  it 
will  survive  all  attempts  to  overthrow  it ;  if  based  on  error,  it  will 
disappear,  as  many  so-called  scientific  facts  have  done  before. 
Science  is  a  progressive  study.  It  does  not  dogmatical!}'  pro- 
nounce itself  as  infallible  ;  it  is  at  all  times  ready  to  admit  what 
has  been  once  rejected,  if  it  return  clothetl  with  truthful  demon- 
stration which  science  properly  calls  for  as  a  passport  to  admission 
into  its  domain. 

I  would  also  caution  my  associates  to  avoid  carefullj'  what  may 
be  called  the  pride  of  modem  science  ;  for  so  rapid  have  been  the 
discoveries  of  science  during  the  last  centurj',  crowding  upon  us 
especially  during  the  past  twenty-five  years,  that  we  are  apt  to 
become  bewildered  and  dazzled,  and  cry  out  in  unbounded  enthu- 
siasm :  (Treat  is  the  god  Science !  it  revcaleth  all  things  to  us, 
and  we  will  consecrate  our  talent  and  our  time  to  its  worship.  The 
marvellous  discoveries  in  chemistry,  geology,  electricity,  light, 
etc.,  have  lifted  the  veil  that  concealed  from  us  so  many  of 
Nature's  secrets  that  we  are  almost  batlled  in  our  attempt  to 
systematize  them.  The  wonderful  organic  compounds  ;  the  disin- 
terring of  curious  records  of  past  ages ;  the  obedient  and  sub- 
missive lightning  that  carries  our  messages  ;  that  wonderful  light, 
so  (juiet  in  its  operations,  yet  so  powerful  to  reveal  the  chemistrj' 
of  the  universe  ;  and  the  conservation  of  force  —  all  these,  I  say, 
bewilder  the  mind  so  that  we  revel  in  building  bright  air-castles, 
almost  losing  our  mental  equilibrium.  Of  all  scientists  of  the 
present  day  the  chemists  perhaps  have  kept  a  more  stable  equilib- 
rium than  any  other  class,  starting  out  with  a  fixed  law  to  govern 
them  in  regard  to  what  are  considered  elements,  never  in  any  in- 
stance tolerating  the  development  or  transmutation  of  one  element 
out  of  another,  however  remarkable  the  analogy  they  may  exhibit 
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in  the  material  constitution  of  all  known  substances,  and  recog- 
nizing them  as  the  same  whether  in  tlie  earth  or  in  the  sun. 

I  would,  therefore,  caution  against  too  great  enthusiasm,  for  we 
are  far  more  ignorant  than  we  sometimes  suppose.  In  fact,  true 
philosophy  dictates  to  its  followers  humility,  and  that  it  is  the 
province  of  ignorance  to  believe  that  it  knows  everything,  while 
the  philosopher  is  aware  that  he  knows  little  or  nothing. 

While  we  are  prying  into  space,  and  studying  the  matter,  size, 
and  movements  of  the  heavenly  bodies  far  beyond  our  own  uni- 
verse, we  leave  behind  us  a  vast  number  of  things  that  have  baffled 
our  scrutiuy  and  defied  both  science  and  metaphysics.  When  we 
look  at  our  bodies,  without  reference  to  the  consciousness  that  is 
within,  but  merely  studying  what  relates  to  our  ph^'sical  parts, 
how  many  things  concerning  it  we  have  not  discovered ! 

While  occupied,  the  early  part  of  this  year,  in  reflecting  upon  the 
conservation  of  force  and  certain  meteoric  phenomena  connected 
with  the  sun,  my  attention  was  frequently  drawn  to  the  small- 
pox that  was  then  in  the  form  of  a  violent  epidemic  around  me. 
Seeing  persons  being  vaccinated  who  had  in  their  childhood 
been  subjected  to  the  same  operation,  and  observing  in  the  vast 
majority  of  cases  the  failure  of  the  production  of  any  effect,  I 
asked  myself  the  question  :  How  arc  we  to  rank  that  mysterious 
agent  which,  when  brought  to  bear  upon  the  system,  in  however 
minute  a  quantity,  not  only  permeates  Qvery  fibre  and  cell  in  every 
part  of  the  body,  but  is  never  lost  ?  for  when  through  years  every 
particle  of  the  body  (with  perhaps  the  exception  of  the  teeth  and 
a  part  of  the  bones)  has  been  renewed  over  and  over  again,  j'et, 
as  each  particle  gave  place  to  a  new  one,  this  vaccine  energy  (if  I 
may  so  call  it)  was  imparted  to  the  new  matter,  and  so  on  through 
life.  Here  then  was  the  conservation  of  a  force  as  mysterious  in 
its  course  and  operation,  and  as  hard  to  be  understood,  as  that  of 
motion,  light,  or  any  other  of  the  recognized  forms  of  the  energies 
of  matter. 

Yes !  after  we  have  studied  the  heavens  and  all  contained 
therein  that  the  aided  eye  can  reach,  we  shall  yet  have  to  de- 
scend to  earth  and  study  the  e very-day  physical  phenomena  that 
are  in  and  around  men,  finding  even  greater  mysteries  to  unravel 
that  meet  our  unaided  senses  every  moment  of  our  existence. 

I  come  now  to  the  last  point  to  which  I  wish  to  call  the  atten- 
tion of  the  members  of  the  association  in  the  pursuit  of  their  in- 
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vcstigations,  and  the  speculations  to  which  tliese  give  rise  in  their 
minds. 

Reference  has  already  been  made  to  the  tendency  of  quitting 
the  phj'sical  to  revel  in  the  metaph3'sical,  wliich,  however,  is  not 
peculiar  to  this  age,  for  it  belonged  as  well  to  the  times  of  Plato 
and  Aristotle  as  it  does  to  ours.  More  8i)ecial  reference  will  be 
made  here  to  the  proclivitj-  of  the  present  epoch  among  philoso- 
phers and  theologians  to  paraile  science  and  religion  side  by 
side ;  talking  of  reconciling  science  and  religion,  as  if  the\'  htu\ 
ever  been  unreconciled.  Scientists  and  theologians  ma}*  have 
quarrelled,  but  never  science  and  religion.  At  dinners  they  are 
toasted  in  the  same  breath,  and  calls  made  on  clergymen  to  re- 
spond, who,  for  fear  of  giving  offence,  or  lacking  the  fire  and  firm- 
ness of  St.  Paul,  utter  a  vast  amount  of  platitudes  about  the 
beauty  of  science  and  the  truth  of  religion,  trembling  in  their 
shoes  all  the  time,  fearing  that  science,  falsel}'  so  callc<l,  may  take 
away  their  professional  calling,  instead  of  uttering  in  voice  of 
thunder,  like  the  Boanerges  of  the  gospel,  that  "the  world  by  wis- 
dom knew  not  God."  And  it  never  will.  Our  religion  is  made  so 
plain  by  the  light  of  faith  that  the  wayfaring  man,  though  a  fool, 
cannot  err  therein. 

No,  gentlemen  ;  I  firmly  believe  that  there  is  less  connection  l>e- 
tween  science  and  religion  than  there  is  between  jurisprudi'nce  and 
astronomy,  and  the  sooner  this  is  understood  the  better  it  will  l)e 
for  lK)th. 

Religion  is  based  upon  revelation  as  given  to  us  in  a  l>o<jk,  the 
contents  of  which  are  never  changed,  and  of   which  there  have 
been  no  revised  or  corrected  editions  since  it  was  first  given,  ex- 
cept so  far  as  man  has  interpolated  ;  a  book  more  or  lews  perfectly 
understood  by  mankind,  but  clear  and  unecpiivocal  in  all  essen- 
tial points  concerning  the  relation  of  man  to  his  Creator  ;  a  lK>ok 
that  alibnls  practical  directions,  but  no  theory  ;  a  book  of  facts* 
and  not  of  arguments  ;  a  book  that  has  been  damaged  more  by 
theologians  than  b}-  all  the  pantheists  and  atheists  that  have  ever 
lived  and  turned  their  invectives  against  it  —  and  no  one  source  of* 
mischief  on  the  part  of  theologians  is  greater  than  that  of  admit— 
ting  the  profound  mystery  of  many  parts  of  it,  and  almost  in  the 
next  breath  attempting  some  sort  of  explanation  of  these  myste- 
ries.    The  book  is  just  what  Richard  Whately  says  it  is,  viz.  : 
"  Not  the  philosophy  of  the  human  mind,  nor  yet  the  philosophy  of 
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the  divine  nature  in  itself,  but  (that  which  is  properly  religion)  the 
relation  and  connection  of  the  two  beings  —  what  God  is  to  us, 
what  he  has  done  and  will  do  for  us,  and  wbat  we  are  to  be  in  re- 
gard to  him." 

Now  science  on  her  part  has  her  records :  they  are  the  discov- 
ered truths  in  the  relation  that  man  bears  to  the  animate  and  in- 
animate kingdoms  around  him,  so  far  as  tbey  are  made  out  by  him 
from  time  to  time  ;  but  as  he  has  to  proceed  in  his  labors  with  im- 
perfect instruments  and  often  etiually  imperfect  senses,  he  has  to 
correct  himself  over  and  over  again  ;  and  his  observations  and 
theories,  especially  tiie  latter,  make  frequent  shifts,  though  each 
time  he  supposes  that  the  truth  has  been  reached.  I  will  exem- 
plify this  in  a  marked  manner  by  an  extract  from  a  recent  dis- 
course by  Prof.  Ferdinand  Cohn,  delivered  before  the  Silesian 
Society'  for  Natural  Culture.  In  speaking  of  Humboldt  and  his 
Cosmos  (which  he  styles  the  "Divina  Commedia"  of  Science, 
embracing  the  whole  universe  in  its  two  spheres,  heaven  and 
earth)  he  says :  "  But  we  cannot  conceal  from  ourselves  that  the 
Cosmos,  published  twenty-five  years  ago,  is  in  many  of  its  parts 
now  antiquated.  Any  one  who  to-day  would  attempt  to  recast 
the  Cosmos  must  proceed  like  the  Italian  architect  who  took  the 
pillars  and  blocks  of  the  broken  temples  of  antiquity,  added  new 
ones,  and  rebuilt  the  whole  after  a  new  plan."  And  I  would 
simply  ask  :  When  is  this  new  structure  to  be  torn  down  to  form 
material  for  another?  Surely  the  most  enthusiastic  admirer  of 
the  development  of  the  last  twenty-five  years  does  not  think  that 
we  have  arrive<l  at  the  end  of  all  things ! 

I  will  take  yet  another  example.  P^or  the  last  lift}'  years  or 
more  the  unity  of  the  human  race  has  been  a  most  prolific  subject 
of  investigation  and  discussion,  until  it  was  generally  conceded 
that  there  must  have  been  more  than  one  origin  for  the  different 
races.  In  fact,  theologians  had  already  entered  on  that  mis- 
chievous work  called  reconciling  science  and  religion,  and  saying 
that  after  all  there  was  some  little  mistake  in  the  biblical  reconl 
on  that  subject,  and,  if  the  Author  would  only  permit,  it  would  be 
well  to  make  a  correction  just  there ;  but  this  could  not  be  done, 
and  there  it  stood  —  that  all  men  were  of  one  flesh.  But  science, 
restless,  changeful,  moved  on  ;  and  to-day  the  unity  of  the  human 
race  is  insisted  on  by  nearly  all  the  leading  naturalists,  who  teach 
what  Prof.  De  Quatrefages  teaches,  as  uttered  in  a  recent  lecture 
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of  his.  He  says :  '^  In  this  examination  of  tlie  physical  man 
everything  leads  to  the  conclusion  which  we  ha<l  already  reached 
in  our  earlier  lecture,  and  we  can  repeat  with  redoubled  certainty 
that  the  differences  among  human  groups  are  characters  of  race, 
and  not  of  species.  There  exists  only  one  human  species,  and 
consequently  all  men  are  brothers ;  all  ought  to  be  treated  as 
such,  whatever  the  origin,  the  bloo<l,  the  color,  the  race ;"  and  in 
conclusion  he  further  sa^'s  :  ^^  I  shall  not  regret  either  my  time  or 
my  pains,  if  I  am  able,  in  the  name  of  science,  and  that  alone ^  to 
render  a  little  more  clear  and  precise  for  you  the  great  and  sacred 
notion  of  the  brotherhood  of  man." 

One  other  example  under  this  head,  and  I  have  done.  The 
book  of  science  teaches  that  the  sun  is  the  source  of  all  light  and 
heat ;  yet  in  that  post-prophetic  chapter  of  the  book  of  our  relig- 
ion it  is  said  that  the  creation  of  the  iirst  day  was  light,  and  not 
until  afterward  was  the  sun  created ;  and  this  was  again  a  stum- 
bling-block to  theologians,  and  man^^  wished  that  Moses  had  been 
a  little  more  particular.  But  science  in  its  onward  march,  as  it 
grouped  together  the  matter  floating  in  space  to  form  in  the  be- 
ginning of  time  this  earth  (our  circling  globe),  tells  us  that  if  we 
can  imagine  one  to  have  been  placed  on  our  globe  before  it  had 
consolidated,  he  would  have  seen  vast  seas  of  vapor  floating 
around  and  far  above  it,  shutting  out  the  very  light  of  heaven  so 
that  darkness  brooded  over  the  waters ;  that  the  first  benign 
influence  that  smiled  upon  the  earth  was  the  gentle  rays  of  light 
struggling  through  the  dark  mist ;  and  the  prophetic  eye,  either 
on  the  plain,  in  the  valley,  or  on  the  highest  mountain  peak, 
would  not  behold  whence  it  came,  and  might  exclaim  in  sublime 
poetic  ecstasy:  '^God  said,  Let  there  be  light;  and  there  was 
light.'*  Not  until  ages,  perhaps,  after  that  did  the  bright 
orb  of  the  sun  reveal  itself  to  the  prophet  as  the  source  of  this 
light. 

So  I  say,  let  our  book  of  religion  stand  as  it  is ;  if  it  be  not 
of  God  it  will  come  to  naught ;  and  let  science  search  for  truth, 
and  if  it  mistake  its  results  it  is  certain  to  correct  them  in  time, 
for  the  causes  of  its  perturbations  are  as  surely  discovered  as 
Leverrier  and  Adams  discovered  those  of  Uranus. 

Science  and  religion  are  both  travelling  towards  the  same  great 
point  —  the  Author  of  all  truth  —  yet  by  two  very  diflerent 
roads ;  and  if  they  be  induced  every  now  and  then  to  turn  off  their 
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routes  to  compai-e  notes,  thej-  will  ver}'  much  retard  each  other's 
progress  and  waste  much  time  in  discussing  the  peculiar  merits 
of  their  particular  road,  and  get  into  a  quarrel  about  them.  The 
roads  they  travel  are  paved  with  certain  principles  and  forces, 
but  of  very  different  natures. 

Science  treads  on  certain  mathematical  axioms  and  principles, 
recognizing  matter  and  certain  forces  or  modifications  of  an  en- 
ergy innate  in  matter,  as  heat,  light,  electricity,  etc.  Religion  is 
guided  b}'  its  axioms  and  principles,  faith,  love,  and  hope,  and 
with  these  it  is  expected  to  work  out  its  great  end  in  the  present 
and  future  of  mankind.  Science  is  nature  revealed ;  religion  is 
Nature's  God  revealed  ;  and  neither  the  one  nor  the  other  can  be 
without  its  axioms,  incapable  of  demonstration. 

Some  may  mock  at  faith  and  say  "  Faith  is  bankrupt,  and  her 
accounts  are  under  strict  examination,  to  determine  what  assets 
remain  to  be  distributed  among  the  impoverished  souls  that  are 
her  creditors ;"  still  it  is  an  axiom  made  manifest  to  our  con- 
sciousness, as  much,  if  not  even  more  so,  than  the  axiom  of 
a  mathematical  point  being  something  without  length,  breadth 
or  thickness,  or  a  line  as  having  length  without  breadth  or  thick- 
ness. 

This  faith  is  as  much  an  energy  of  the  immortal,  as  heat  is  one 
of  the  energies  of  matter.  We  know  heat  by  its  phenomena 
alone,  and  we  know  faith  in  the  same  way,  its  phenomena  proving 
its  existence  as  well  to  the  child  as  to  the  man,  to  the  leanunl  and 
the  unlearned.  It  led  Socrates  and  Plato,  even  with  their  im- 
perfect light,  to  the  great  God,  the  Creator  of  the  heavens  and  the 
earth,  and  to  a  belief  in  the  imniortalitv  of  the  soul. 

What  God  is  in  his  essence  we  know  not,  nor  how  it  is  that  he 
can  exist.  A  Being  not  made  by  himself  nor  any  one  else  ;  with- 
out beginning  of  days  or  end  of  years :  existing  through  infinite 
ages ;  filling  immensity  without  being  in  any  place ;  everywhere 
present  without  displacing  a  single  one  of  his  myriad  creatures ; 
pervading  all  things  yet  without  motion  ;  being  all  eye,  all  ear, 
all  energy,  and  yet  not  interfering  in  the  least  with  the  thoughts 
and  actions  of  man; — this  has  been  well  styled  "the  greatest 
mystery  of  the  universe,  enveloped  at  once  in  a  flood  of  light 
and  an  abyss  of  darkness  —  inexplicable  it^ielf,  explaining  every- 
thing else,  and  after  displacing  e\Qry  other  difficulty,  itself  re- 
maining   in    inapproachable,    insurmountable,    incomprehensible 
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grandeur,  80  that  the  PsalmiHt  cxdaimB :  'Clouds  and  darkness 
arc  around  about  him ;  righteousness  and  judgment  are  the 
habitation  of  his  throne.*" 

This  is  the  God  whose  existence  reason  cannot  prove,  while  it 
cannot  disprove,  and  whom  tlie  religionists  and  scientists  are 
looking  for :  that  the}^  will  one  da}"  see  him  as  he  is,  is  my  firm 
belief,  and,  as  I  before  stated,  they  will  see  him  the  sooner  by 
keeping  separate  roads. 

That  many  a  scientist  will  be  swallowed  up  in  pantheism  from 
want  of  patience  is  to  be  expected,  aud,  I  regret  to  acknowledge, 
will  with  Ilartmann  *^ maintain  that  creation  is  a  cause,  existence 
a  misfortune,  life  a  deepening  disu[)poiiitinent,  and  that  the  ex- 
tinction of  personal  consciousness  is  the  only  salvation;"  but 
many  more  will  enjoy  the  double  felicity  of  arriving  at  the  great 
end  sustained  both  bj'  science  and  by  religion,  and  will  agree  with 
what  Socrates  wrote  nearly  two  thousand  years  ago,  without  the 
revealed  word  of  God  to  enlighten  him — or  to  mystify  him,  as 
some  would  sa}*.  Listen  to  that  philosopher  of  ancient  da^'s  as  he 
says:  "This  great  God,  who  has  formed  the  universe  and  sup- 
ported the  stupendous  work  whose  every  part  is  finished  with  the 
utmost  goodness  and  harmony — he  who  preserves  them  peri>etnally 
in  immortal  vigor,  and  causes  them  to  obey  him  with  a  never-fail- 
ing punctuality  and  a  rapidity  not  to  be  followed  by  the  iniagma- 
tion  —  this  God  makes  himself  sulliciently  visible  by  the  enilless 
wonders  of  which  he  is  the  author,  but  continues  alwavs  invisible 
in  himself.  Let  us  not  then  refuse  to  believe  even  what  we  do  not 
see,  and  let  us  supply  the  defects  of  our  corporeal  eyes  by  using 
those  of  the  soul ;  but  let  us  learn  to  render  the  just  homage  of  re- 
spect and  veneration  to  the  divinity  whose  will  it  seems  to  be  that 
we  should  have  no  other  i)erceptiou  of  him  than  by  his  benefits 
vouchsafed  to  us." 

I  cannot  close  this  part  of  my  subject  without  reverting  to  the 
tendency  of  certain  men  of  science  to  make  physical  experiment 
the  test  of  all  truth  ;  even  prayer  and  divine  providence  influ- 
encing alfairs  in  this  world  must  become  subjects  for  experiment ; 
and  if  the  results  be  not  in  accordance  with  the  experiments, 
then  suspicion  is  to  be  cast  on  faith.  This  has  been  truly  ex- 
plained as  coming  from  the  spirit  of  an  age  which  strives  to  make 
natural  science  the  all  in  all  of  wisdom,  and  begins  with  nature  in- 
stead of  beginning  with  God,  and  ends  with  burying  man  and 
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even  God  within  physical  conditions,  and  assigning  to  the  supreme 
Spirit  the  impersonality  that  is  usually  ascribed  to  material  na- 
ture ;  and  all  this  in  spite  of  the  fact  that  profound  philosophers 
and  earnest  devotees  have  believed  in  there  being  a  consciousness 
subject  to  influence  above  their  sense. 

If  we  look  at  Nature  as  science  has  thus  far  penetrated  into  her 
mysteries,  we  discover  in  the  innermost  parts  of  the  earth  matter 
in  a  constantly'  restless  state  ;  in  the  ocean  or  the  air  we  behold  the 
ever  moving,  never  resting ;  above  are  the  sun  and  stars  speed- 
ing on  through  boundless  space,  and  they  in  their  own  masses 
ore  like  huge  boiling  caldrons  easting  their  vaix>rs  hundreds  of 
thousands  of  miles  into  space.  An<l  so  the  toiler  in  science 
goes  penetrating  nearer  and  nearer,  as  he  thinks,  to  the  gi*eat 
cause  of  all  things.  In  the  same  way  he  thinks  he  has  discovered 
the  cause  of  all  motion  upon  this  planet,  both  in  the  animate  and 
inanimate,  and  he  hastily  concludes  that  the  energy  resident  in 
the  sun  is  fixed  and  invariable ;  yet  while  he  reasons  as  if  he  had 
arrived  at  the  prime  cause,  he  admits  that  there  is  something 
yet  unknown  on  which  the  sun  depends  as  much  as  the  eai'th  does 
upon  the  sun. 

While  I  admit  most  freely  that  the  smallest  event  in  thfe 
physical  world  is  but  the  sequence  of  secondary  causes  (if  I 
may  use  the  expression)  and  effects,  obedient  to  what  appear 
to  us  fixed  and  invariable  laws,  yet  it  is  illogical  for  any  mind  to 
assert  that  they  cannot  be  altered  by  the  operation  of  some 
energy  that  may  reach  beyond  any  cause  yet  discovered  by  the 
light  of  science. 

While  the  energy  of  the  sun  travels  in  swift  motion  and  in  rapid 
undulations  through  the  ethereal  space  that  divides  the  earth  from 
the  sun,  and  in  turn  science  by  the  spectroscope  travels  back  from 
the  earth  to  the  sun  over  the  same  waves,  and  has  revealed  to  her, 
in  writing  as  it  were,  on  tlie  beautiful  pages  of  the  spectrum,  the 
composition  of  that  incandescent  globe  and  the  mighty  power  of 
its  internal  forces,  so  does  the  energy  of  that  great  cause  that 
formed  the  sun  reveal  itself  to  the  internal  consciousness,  reaching 
the  eye  of  faith,  by  undulations  more  rapid  than  light;  and  as 
faith  travels  back,  looking  through  its  spectroscope  (the  revealed 
word  of  God),  it  beholds  the  constitution  of  that  great  cause  as 
composed  of  infinite  love  and  merc}^  truth  and  justice. 

As  light  has  revealed  the  sun  to  us  by  penetrating  an  organ 
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specially  formed  for  its  impressions,  the  jthysical  eye^  so  is  God 
revealed  by  faith,  the  aouVs  eye.  As  well  might  we  say  that  we 
are  acquainted  with  all  phenomena  of  the  rays  of  the  sun  as 
to  arrogate  to  ourselves  the  power  of  limiting  the  operations  of 
faith. 

In  these  things  science  is  both  vain  and  modest,  logical  and 
illogical ;  as,  for  example,  here  is  what  Dr.  Cohn  says,  in  a  dis- 
course of  his  previously  referred  to :  ''  The  deeper  natural  science 
penetrates  from  outward  phenomena  to  universal  law8,  the  niore 
she  la3's  aside  her  former  fear  to  test  the  latest  fundamental  laws 
of  being  and  becoming,  of  space  and  time,  of  life  and  spirit :"  and 
in  the  next  breath  he  says :  ^^  It  is  not  to  be  hoped  that  during  the 
next  twenty-five  years  all  the  questions  of  science  which  are  at 
present  being  agitated  will  be  solved.  As  one  veil  after  another 
is  lifted  ice  find  ourselves  behind  a  still  thicker  one,  which  conceals 
fi'om  our  longing  eyes  the  mysterious  goddess  of  whom  we  are 
in  search." 

IIow  Dr.  Cohn  expects  to  justify  his  first  statement  by  his  last 
assertion  of  the  increasing  thickness  of  the  impenetrable  veil  is 
more  than  my  logic  can  divine. 

But  in  this  matter  of  subjecting  faith  to  ph^'sical  test  by  what 
is  now  commonly  called  the  ''  prayer-gauge,"  philosophers  of  the 
most  advanc^nl  school  differ  very  widely  in  their  opinion  :  and 
that  remarkable  pantheist  (or  pessimist),  tklward  Von  llartmann 
(probably  the  most  renuirkablo  man  of  that  school  since  the  days 
of  Si>inosa,  who  believing  only  in  nature,  yot  ranks  with  the  old 
patriarchs  in  his  idea  of  the  power  of  faith,  or  something  next 
akin  to  it)  calls  all  mankind  to  '"  combine  together  in  one  grand 
act  of  self-abdication,  and  to  resimi  the  verv  facultv  of  will  bv  a 
mighty  concert,  not  of  prayer,  but  of  self-renunciation  —  by  the 
help  of  such  means  as  art  and  science  ma3'  apply,  and  by  such 
perfection  of  the  magnetic  telegraph  as  shall  enable  them  all  at 
once  to  will  not  to  will  any  more,  and  so  to  bring  all  conscious 
personal  life  to  an  end  by  an  absorption  in  the  almighty  and  un- 
conscious spirit."  Not  the  most  ascetic  religious  <levotee  could 
exhibit  more  unbounded  confidence  in  the  power  of  faith  subvert- 
ing not  only  the  laws  of  nature,  but  nature  herself,  than  is  ex- 
pressed in  those  views. 

In  fine  then,  gentlemen,  let  us  stick  to  science — pure,  unadulter- 
ated science — and  leave  to  religion  things  which  pertain  to  it ;  for 
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science  and  religion  are  like  two  mighty  rivers  flowing  toward  the 
same  ocean,  and  before  reaching  it  they  will  meet  and  mingle 
their  pure  streams,  and  flow  together  into  that  vast  ocean  of  truth 
which  encircles  the  throne  of  the  great  Author  of  all  truth,  whether 
pertaining  to  science  or  religion. 

I  will  here,  in  defence  of  science,  assert  that  there  is  a  greater 
proportion  of  its  votaries  who  revere  and  honor  religion  in  its 
broadest  sense,  as  understood  by  the  Christian  world,  than  in 
any  other  of  the  learned  secular  pursuits. 

In  this  address  I  may  be  accused  of  more  or  less  dogmatism : 
bat  I  can  assure  the  Association  that  whatever  there  may  be  of 
apparent  dogmatism  arises  entirely  from  my  reluctance  to  con- 
sume more  time  in  making  explanations  and  reasoning  fully  on 
the  topics  discussed.  I  have  moreover  departed  from  the  usrual 
character  of  discourses  delivered  by  the  retiring  presidents  of  this 
association,  and  have  not  presented  a  topic  that  might  have  been 
of  more  interest  to  you,  viz.,  some  special  scientific  subject  com- 
ing more  immediately  within  the  province  of  my  research :  for 
this  departure  I  claim  your  indulgence,  as  well  as  for  omitting 
all  allusion  to  scientific  progress  during  the  past  year. 

But  before  concluding  I  cannot  refrain  from  referring  to  one 
great  event  in  the  history  of  American  science  during  the  past 
year,  as  it  will  doubtless  mark  an  epoch  in  the  development  of 
science  in  this  country.  I  refer  to  the  noble  gift  of  a  noble  for- 
eigner to  encourage  the  poor  but  worthy  student  of  pure  science 
in  this  country. 

It  is  needless  for  me  to  insist  on  the  estimation  in  which  Prof. 
John  Tyndall  is  held  amongst  us.  We  know  him  to  be  a  man 
whose  heart  is  as  large  as  his  head,  both  contributing  to  the  cause 
of  science.  We  regard  him  as  one  of  the  ablest  physicists  of  the 
time,  and  one  of  the  most  level-headed  philosophers  that  England 
has  ever  pro<luced  —  a  man  whose  intellect  is  as  symmetrical  as 
the  circle,  with  its  every  point  equidistant  from  the  centre. 

We  have  been  the  recipients  of  former  endowments  from  that 
land  which,  we  thank  God,  is  our  mother  country,  from  which 
we  have  drawn  our  language,  our  liberty,  our  laws,  oiu*  literature, 
our  science,  and  our  energy^  and  without  whose  wealth  our  mate- 
rial development  would  not  be  what  it  is  at  the  present  day. 
Count  Rumford,  the  founder  of  the  lioyal  Society  of  London,  in 
earlier  years  endowed  a  scientific  chair  in  one  of  our  larger  uni- 
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versities,  and  Smithson  transferred  his  fortune  to  our  shores  to 
promote  the  ditfbsion  of  science. 

Now,  while  these  are  noble  gifts,  yet  Count  Rumford  was  giving 
to  his  own  countrymen — for  he  was  an  American  —  and  both  his 
and  Smithson's  were  posthumous  gifts  from  men  of  large  fortune. 

But  the  one  to  which  I  now  refer  was  fVom  a  man  who  ranks 
not  with  the  wealthy,  and  he  laid  Iiis  offering  u{)on  the  altar  of 
science  in  this  country*  with  his  own  hands  ;  and  it  has  been  both 
consecrated  and  blest  by  noble  words  from  his  own  lips ;  all  of 
which  makes  the  gift  a  rich  treasure  to  American  science ;  and  I 
think  we  can  assure  him  that  as  the  same  Anglo  Saxon  blood 
flows  in  our  veins  as  does  in  his  (tempered,  it  is  true,  with  the 
Celtic,  Teutonic,  Latin,  etc.),  he  may  expect  much  from  the 
American  student  in  pure  science  as  the  offspring  of  his  gift  and 
his  example. 

With  this  feeble  tribute  to  our  distiny:uished  scientific  coUabo- 
rator  I  bid  you  adieu,  and,  returning  to  the  association  my  most 
heartfelt  thanks  for  the  honor  that  has  been  conferred  on  rac, 
surrender  the  mantle  of  my  office  to  one  most  worthy  to  wear 
it — Prof.  Lovering,  of  Cambridge. 


«:^;» 
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BY    ROBKKT    UIDGWAY. 

TiiK  birds  described  in  this  article  are  chiefly  geographical  forms 
of  well  known  species,  which  have  not  before  been  characterized. 
Though  we  consider  them  as  geographical  races,  and  not  as  dis- 
tinct species,  they  are  none  the  less  entitled  to  separate  con- 
sideration. According  to  the  usual  custom  of  ornithologihts  they 
would  be  ranked  as  distinct  species  ;  but  the  laws  of  geographical, 
or  climatic,  variation  in  external  features,  with  which  the  public 
have  been  familiarized  by  the  writings  of  Mr.  Allen  and  other 
contemporary  authors,  are  so  evidently  the  cause  of  the  differen- 
tiations noted,  that  we  cannot  but  considci  the  forms  here  dest^-rilK^l 
as  merely  climatic  races  of  species  which  have  like  representatives 
in  other  geographical  provinces. 
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Included  in  the  paper  are  some  hitherto  unpublished  descrip- 
tions of  races  of  birds  by  Prof.  Baird. 

!•  Catherpea  Mexicanus^  var.  consperaus  Ridoway.    Canon  Wren  ; 
White-throated  Rock  Wren.* 

8p.  Char.  (No.  53.425  cf.  near  Fort  Cbarchlll,  Nevada,  Dec.  7, 1867;  R.  Ridgway.) 
Above,  browni8h-a8hy  on  the  anterior,  and  bright  cinnamon-rufous  on  the  posterior 
hftlf,  the  two  (^olors  shading  insensibly  together.  The  anterior,  or  grayinh  portion, 
thickly  sprinkled  with  numerous  small  circular  dots  or  white,  each  preceded  by  a 
smaller  speck  of  dusky ;  a  few  of  these  dots  on  the  rump.  Wings  with  obsolete, 
ragged,  narrow,  UoUiied  bars  of  dusky,  these  most  sharply  defined  on  the  tertials. 
Tail  clear  rufous,  crossed  with  about  nine  very  nan-ow,  thread-like,  somewhat  zigzag 
bars  of  black,— these  about  -02  wide  on  the  middle,  and  -07  on  the  outer  feather. 
Beneath,  anterior  third,  pure  silky-white,  shading  insensibly  into  soft  ochraceous  on 
the  breast,  this  soon  darkening  into  deep  ferruginous,  the  color  of  all  the  posterior 
lower  parts;  the  whole  of  this  ferruginous  surface  with  very  obscure  transverse  spota 
of  white,  each  preceded  by  a  narrower  dusky  one.  Length,  5*75;  extent  of  wings,  7*50 
(flresh);  wing,  2*48;  tail,  213;  culmen,  -83;  tardus,  -50.  Bill  deep  slate,  paler  and  with 
lilaceous  tinge  at  base  of  lower  mandible;  iris  umber;  tarsi  and  toes  black  (tteah 
colors). 

Had.  Central  region  of  North  America,  from  boundary  of  United  States  northward 
to  the  parallel  of  40*.  Extends  up  Valley  of  Colorado.  Western  Nevada  and  Utah, 
resident;  Ridgway.    Colorado;  Aik£n;  Allbx. 

The  above  characters  apply  to  all  specimens  of  Catherpes  from 
north  of  the  Mexican  boundary,  as  substantiated  by  a  sufficient 
series  in  the  collection.  It  is  a  remarkable  fact  that  this  northern 
race  should  be  so  much  smaller  than  the  Mexican  one,  especially 
in  view  of  the  fact  that  it  is  a  resident  bird  in  even  the  most 
northern  parts  of  its  ascertained  habitat. 

This  race  may  be  immediately  distinguished  from  the  Mexican 
form  as  follows  : — 

Culmen  almoct  straight,  the  tip  decurved,  gonys  straight.  Above,  blackish* 
brown;  wings  and  back  sparsely  sprinkled  with  minute  white  specks;  no 
such  markingn  on  hewl  or  nec.k.  Bars  on  tail  very  broad,  '12  in  width  on  outer 
feathers.  Wing,  2-84;  tail,  2-40;  culmen,  -Wl;  tarhus,  '75;  middle  toe,  '68; 
posterior,  -47;  outer,  *62;  inner,  -49  (52,791,  Mazatlan,  Mexico).  ITo^.  Mex- 
ico   var.  HEXICANU8. 

Culmen  and  gonys  both  gently  curved,  the  latter  somewhat  concave.  Above, 
cinnamon-ashy,  more  reddish  on  rump  and  wings;  head  and  neck  above  with 
numerous  dots  of  white;  very  few  of  these  on  back  and  wings.  Tail-bars 
very  narrow  and  tliread-like.  -07  in  width  on  outer  feathers.  Wing,  2-48;  tail, 
2*12;  culmen,  '8.');  tarsus,  56;  middle  toe,  '52;  posterior,  '85;  outer.  *44;  inner, 
'36  (.%3,425  d*!  Fort  Churchill,  Nevada.)  nitb.  Middle  Province  of  United 
States var.  consperbus. 

•Troglodytes  Mexican  us  Heermann,  J.  A.  N.  Sc,  2d  ser.,  ii,  1863, 63.— lb.  P. 
R.  R.  Rep.,  X,  1859.  41.— Cassln,  Illuht.  Bird'«  Cal.,  i.  la'U.  173,  pi.  xxx.  Catherpes 
Mexicanus  Bninl,  Birds  N.  Am.,  1858.  a5f}(in  part);  Rev.,  p.  Ill  (in  part).— Cooper, 
Om.  Cal,  i,  187u.  6ti.  Catherpes  Mexicanus,  rar.  conspersus  Ridgway, 
Rep.  U.  S.  Geol.  £xpl.,  40th  Par.  (in  press). 
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In  var.  Mexkanus  the  white  of  throat  is  more  abruptly  dcflncd 
against  the  rufous  of  abdomen  than  in  var.  conapersus^  in  which 
the  transition  is  very  gradual.  The  latter  has  the  secondaries 
rufous  with  narrow  isolated  bars  of  black ;  the  former  has  them 
blackish,  indented  on  lower  webs  with  dark  rufous.  In  MexictiHUi 
the  feet  are  very  stout,  and  dark  brown ;  in  connpersus  they  are 
much  weaker,  and  deep  black. 

All  specimens  from  south  of  the  United  States  boundary  (in- 
cluding Giraud's  type  of  Certhla  albifronn)  belong  to  the  restricted 
Mexicanus, 

Habits.*  The  geographical  distribution  of  this  race  of  the 
white-throated  wren,  so  far  as  known,  is  confined  to  the  line  of 
the  United  States  and  Mexican  boundary,  extending  northward 
up  the  valley  of  the  Colorado,  as  far  as  western  Nevada,  and  along 
the  Rocky  Mountains  into  Colorado.  The  corresponding  Mexican 
race  reaches  some  distance  southward,  but  has  not  vet  been  de* 
tected  beyond  the  limits  of  Mexico.  The  habits  of  both  races, 
however,  are  quite  similar,  as  far  as  known. 

Dr.  Ileermann  first  met  with  this  wren  in  the  spring  of  1^51, 
on  the  Cosumnes  River.  In  the  following  j'ear  he  procured  three 
specimens  on  the  Calaveras  River.  He  describes  it  as  an  active, 
sprightly  bird,  having  a  loud  and  pleasing  song  that  may  be  hoard 
a  great  distance,  and  which  it  repeats  at  short  intervals.  When 
found,  it  was  occupied  witii  searching  for  insects,  between  and 
under  the  large  bowlders  of  rock  tliat,  in  some  portions  of  the 
river,  are  thrown  together  in  confused  masses,  as  if  by  some  ter- 
rific convulsion  of  nature. 

Dr.  Kennorl^'  also  met  with  this  species  in  similar  localities 
among  the  hills  bordering  upon  the  Big  Sandy,  where  the 
rocks  are  also  described  as  piled  up  thick  and  high.  They 
were  darting  from  rock  to  rock  and  creeping  among  the  crevices 
with  great  activity,  constantly  repeating  their  peculiar  and  sin- 
gular note.  The  great  rapidity  of  their  motions  rendered  it 
difficult  to  procure  a  specimen.  He  did  not  observe  this  binl 
anywhere  else. 

Their  occurrence  equally  in  such  wild  and  desolate  regions,  and 
in  the  midst  of  crowded  cities,  indicates  that  the  abundance  of 
their  food  in  either  place,  and  not  the  absence  or  presence  of  man. 
determines  this  choice  of  residence.     When  first  observed  thev 


•By  Dr.  T.  M.  Brewer. 


ON   SOMB    NEW    FORMS   OF   AMERICAN   BIRDS.  605 

were  supposed  to  nest  exclusively  in  deep  and  inaccessible  crev- 
ices of  rocks,  where  they  were  not  likely  to  be  traced.  Mr. 
H.  £.  Dresser  afterwards  met  with  its  nest  and  eggs  in  western 
Texas,  though  he  gives  no  description  of  either.  He  found 
this  species  rather  common  near  San  Antonio,  where  it  remained 
to  breed.  One  pair  frc([ucnted  a  printing  otilce  at  that  place, 
an  old  half-ruined  building,  where  their  familiar  habits  made 
them  great  favorites  with  the  workmen,  who  informed  him  that 
the  previous  spring  they  had  built  a  nest  and  reared  their  young 
in  an  old  wall  close  by,  and  that  they  became  very  tame.  At 
Dr.  Ileermann's  rancho,  on  the  Medina,  he  procureil  the  eggs 
of  this  bird,  as  well  as  those  of  the  Carolina  and  Bewick's  wrens 
(Thryothoms  Ludoviciana  and  T.  Bewickii)^  by  nailing  up  cigar- 
boxes  with  holes  cut  in  front,  wherever  these  birds  were  likely  to 
build. 

Mr.  Sumichrast  describes  its  neat*  as  ver}^  skilfull}'  wrought 
with  spiders*  webs,  and  built  in  the  crevices  of  old  walls,  or  in  the 
interstices  between  the  tiles  under  the  roofs  of  the  houses.  A 
nest  with  four  eggs,  supposed  to  be  those  of  this  species,  was  ob- 
tained in  western  Texas  by  Mr.  J.  II.  Clark ;  it  was  cu[>shaped, 
not  large,  and  with  only  a  slight  depression.  The  eggs,  four  in 
number,  were  unusuall}*  oblong  and  pointed  for  eggs  of  this 
family,  and  measured  -80  by  -60  of  an  inch,  with  a  crystalline- 
white  ground,  profusely  covered  with  numerous  and  large  blotches 
of  a  reddish  or  cinnamon  brown. 

So  far  as  the  observations  of  Mr.  Ridgway  enabled  him  to 
notice  this  bird,  he  found  it  much  less  common  than  the  SaU 
piiictes  obsoletes^  and  inhabiting  only  the  most  secluded  and 
rocky  recesses  of  the  mountains.  Its  common  note  of  alarm 
is  described  as  a  peculiarly  ringing  dink.  It  has  a  remarkably 
odd  and  indescribably  singular  chant,  utterly  unlike  anything 
else  Mr.  Ridgway  ever  heard.  This  consists  of  a  series  of 
detached  whistles,  beginning  in  a  high  fine  key,  every  note 
clear,  smooth,  and  of  equal  length,  each  in  succession  being  a 
degree  lower  than  the  preceding  one,  and  only  ending  when 
the  bottom  of  the  scale  is  reached.  The  tone  is  soft,  rich  and 
silvery,  resembling  somewhat  the  whistling  of  the  cardinal  gros- 
beak. 

It  was  often  seen  to  fly  nearly  perpendicularly  up  the  face  of  a 

*TbiB  remark  applies  to  Uie  Mexican  race. 
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rocky  wall,  and  was  also  noticetl  to  cling  to  tlie  roof  of  a  cave  with 
all  the  facility  of  a  true  creeper. 

2.  Ilelminthophcifja  celata,  var.  lutescens  Ridgway.      Pacific  Or- 

ange-crowneci  Warbler.* 

Sp.  Char.  Mtde.  Upper  8iirfnce  continuous  bright  oIlTC-grccn.  Whole  lower  liartn. 
incluiliQK  8ui)en!iliary  Htrii>o  and  eyelidn,  briglit  yellow,  almost  ganiboye;  alidoiuen 
Bomewhat  whitish.  Inner  webs  of  tail  feathers  JuKt  p4*rceptll>ly  edgeii  with  white. 
Whole  crown  briglit  orange-rufouH.  Kcarcely  conccalcfl.  Wing.  '2*40;  tail,  l'*JO;  bill.  -40; 
tartiU8, -07;  niidtlle  toe.  *4A.  Wing-formula, 'i,  :i.  1,  1.  Femttle.  Similar,  but  oranier  of 
crown  a1mo:«l  obsolete.  Wing.  2*30;  tail.  liiO.  Young  of  the  year.  >imilar  ^l  aUull, 
but  with  a  brownish  tinge  above;  middlti  and  secomlary  coverts  tipiieil  with  dull  fbl« 
T0U8,  ftirry,  incouppicuouK  band8.    No  trace  of  orange  on  the  crown. 

Hah.  Pacific  Province  of  North  America,  from  Al.ij-ka  to  Cai»e  St.  Lui*ab.  i^tng- 
gllng  eai<>twanl  to  about  the  llUth  meridian.    Not  found  in  Mexico  ? 

The  differences  between  the  Pacific  coast  specimens  of  //.  ctilata 
and  those  from  the  interior  regions — first  pointed  out  in  the  *' Re- 
view of  American  Birds"  —  are  very  readily  appreciable  iii)on  a 
comparison  of  specimens.  The  present  bird  is  a  coast  variety. 
entirely  replacing  the  tnie  celata  (var.  celata)  in  the  region  aliove 
indicated. 

3.  Dendroka  Vieillotii,  var.  Bryanti  Ridgway.     Bryant's  Golden 

Warbler. 

Sp.  Char,  similar  to  D.  Vipillotii.t  but  with  the  rufous  of  the  bead  and  neck 
abruptly  dcllned  ])o^t■4M-iorly,  in^lc.ld  of  pa^^ill};  liarkwnrd  on  the  JukuIumi;  the  rufi>iip 
Htreakts  on  the  breast  very  narrow,  instead  of  broad  and  blended;  and  Hit*  outer  wcb« 
of  wing-C(» verts  greeni.Kh.  nearly  roncolor  wilh  ihe  back.  in>tead  of  nearly  riear  >ellow. 
in  marked  contra:«t.    Wing.'iTo;  tail, '2  i.');  rulnicn,  .'U:  tarhUx,  72  ( ^^1. 

Hah.  Mexico,  from  Uondura>  (Dr.  1Ju\ant)  and  Vueatan  (I>r.  .**i.ii<)TT;  to  31az.'itlan 
(Col.  Gkaym>x). 

4.  Dendroka  Domhika,  var.  idhilora  Baiud.    White-browo<l  War- 

bler. J 

Sr.  CllVR.  Similar  to  I) .  D  o  m  i  n  i  c  a  , :  but  Willi  smaller  bill,  longer  wing  an^l  tail, 
and  white,  instead  of  yellow,  nupraloral  line.  Wing.  2*70;  t:iil,  2  20;  eulnieii.  -1A; 
tarsus,  -60. 

Hab.  Mexico,  pouth  to  Guatemala,  west  to  Colima,  and  ea^t  to  Yu<*atan  and  Hon- 
dura**.  In  Aummer,  the  Mi:»tiis^ippi  valley  of  the  I'.  S.,  north  to  (.'levelaml.  Ohio; 
bree^ling  from  southern  Illinois  rtouthward. 


*Helmin  t  hophaga  celata  Cooper  and  .snckley.  P.  R.   K..  xii,  il.  lK'»i».  17."*  — 
Lord,  Pr.  K.  Art.  lnr»t.  Woolwich,  iv.  \i**A,  llo  — Baini,*  R«'V.  Am.  liinls.  i,  Isl'i.  17i;  .in 

1>art).— C<»oper,  Orn.  Cal.,  i.  lt<7o.  .s'i.    11 ,  celata.  var.  1  u  t  e  b  c  en  ei   Kidgwav.  K«*iM»rt 
;.  S.  Geol.  Kxpl.  -MUh  Par.  (in  i»re.H-). 

« I>  c  n  d  r  o  i  c  a  V  i  e  i  1 1  o  1 1  i  1    Haird,  Review,  p.  2(i3.    (CHexin.  P.  A .  N.  S.,  1»K).  lt»2. 
Panama.) 
{Dendroica  Dominica  Baird,  Rev.  Am.  B.,  1805.  p.  20{)  (in  part). 
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In  the  ''Review"  (p.  209)  several  variations  in  this  species  are 
noted  ;  but  at  that  time  there  was  not  a  sufficient  number  of  speci- 
mens to  warrant  our  coming  to  a  conehision  as  to  their  value. 
Now,  however,  we  have  better  materials  before  us,  and  upon  the 
examination  of  about  thirty  specimens,  including  two  series  of 
nearly  equal  numbers, —  one  from  the  Atlantic  states  and  the 
West  Indies,  the  other  from  the  Mississippi  region  and  middle 
America — find  that  there  are  two  appreciably  diflereut  races,  to 
be  distinguished  from  each  other  by  points  of  constant  difference. 
All  birds  of  the  first  series  have  the  bill  longer  than  any  of  the 
latter,  the  difference  in  a  majority  of  the  specimens  being  very 
considerable  ;  the}'  also  have  the  superciliar}'  stripe  bright  yellow 
anteriorly,  while  among  the  latter  there  is  never  more  than  a  trace 
of  yellow  over  the  lores,  and  even  this  minimum  amount  is  dis- 
cernible only  in  one  or  two  individuals.  The  West  Indian  form 
is,  of  course,  the  true  Dominica^  and  to  be  distinguished  as  var. 
Dominica;  as  none  of  the  synouymes  of  this  species  were  founded 
upon  the  Mexican  one,  however,  it  will  be  necessary  to  propose  a 
new  name ;  accordingly,  the  term  var.  albilora  is  selected  as  being 
most  descriptive  of  its  peculiar  features. 

The  following  synopsis,  taken  from  tj'pioal    specimens,  shows 
the  differences  between  these  two  races  : — 

(No.  3.322,  cf ,  LU)erty  county.  Georgia.)  Bill  (from  nostril),  45;  tnrsus,  -60 ; 
wing, 260;  tail,  200.  8u[>erciliary  stripe,  anterior  to  eye,  wholly  bright  yel- 
low; yellow  of  chin  and  ninxilla>  cxteiidinp:  to  the  bill.  ITab.  In  summer, 
Atlantic  State:*  of  Uniteil  State><,  north  to  Washington.  In  winter,  and  pos- 
sibly all  the  year,  iu  Cuba,  Santo  Domingo  and  Jamaica    .       .        .       var.  DOMINICA. 

(No.  Gl,i:W.  rf ,  Belize,  Honduran.)  B=ll  (from  nostril).  'Xi;  tarsus.  'GO;  wing, 
270;  tail,  220.  Supenriliary  Mtripe  wholly  white;  yellow  of  <*hln  and  raaxillaR 
bordered  narrowly  next  the  bill  with  white.  Uab.  In  summer,  the  Mississippi 
region  of  United  Stiites,  north  to  Lake  Erie;  common  in  houth  Illinois.  In 
winter,  and  possibly  all  the  year,  in  Mexico,  sotith  to  Guatemala.  Yucatan  on 
the  Atlantic,  and  Colima  on  the  Pacific  side var.  albiloiu< 

In  the  lower  Wabash  valley  this  form  of  the  yellow-throated 
warbler  is  rather  common  during  summer,  and  inhabits  chiefly  the 
margins  of  swamps  in  the  bottom-lands,  though  in  spring  and 
fall  it  makes  occasional  visits,  with  other  species,  to  the  orchards 
or  even  the  door-yards  within  the  towns.  In  its  manners  it  re- 
sembles the  black  and  white  creeper  {Mniotilta  varia)  more  than 
an^'  other  species,  creeping,  not  only  along  the  branches  of  trees, 
but  over  the  cornice  and  eaves  of  buildings,  with  all  the  facility  of 
a  nuthatch. 
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5.  Dendroica  Gracice^  var.  decora  Ridoway.     Honduras  Warbler. 

Si*.  Char.  Similar  to  D.  Gracin,*  but  wing  and  tall  much  thoiter.  and  ffCBenl 
rorm  lettH  t^Iender.  The  superciliary  stripe  wholly  yellow  and  Mcarcely  paanlng  the  eye* 
inAtead  or  white  for  fimm  an  eighth  to  nearly  a  quarter  of  an  Inch  l>ebincl  the  eye;  yel* 
low  of  throat  and  Jngulum  extending  over  the  breast,  instead  of  only  reaching  ti>  iu 
anteiior  border;  lore  deep  black,  Imtend  of  duoky  graylvh;  vtreaka  on  the  Iwck  aad 
crown  narrower,  and  those  on  the  upper  tail-coveits  bn>ader.  Above  line  ash,  the 
crown,  back  and  upiicr  tail  covertn  with  Bhafl•^treak9  of  black;  Hupraloral  stripe 
reaching  buck  to  posterior  angle  of  the  eye;  throat,  Jugulum  and  brea>t,  ganibuge  yel- 
low ;  rcpt  of  lower  parts  white ;  wing  with  two  white  banfln,  and  inner  webs  of  tall 
feathers  with  white  patcho».    Wing,  2-20;  tail,  1-S0;  culmcn,  -30;  tarvus,  -60. 

Hab.    Belize,  Honduras. 

The  differences  between  the  three  races  of  Z>.  OraciiH  ma}*  be 
expressed  as  follows  : — 

CoMMov  CiiARACTBRS.  Auriculars,  neck,  crown  and  upper  parts  generally,  ai^by ;  a 
Bupraloral  btripe;  cre^cent  on  lower  eyelid,  and  the  anterior  lower  parts  gamboge 
yellow ;  cri8t>um  white. 

a.  Back  and  Hl<les  streaked  with  black;  abdomen  white. 

Yellow  of  throat  terminating  abruptly  at  the  Jugulum ;  supraloral 
8trii>e  reaching  *20  of  an  inch  back  of  the  eye,  this  portion  of  it 
while;  dornal  ntreaks  broad.  Wing,  2-00;  tail,  2*20.  Htib.  Ari- 
zona (Fort  Whipple) var.  auAClM* 

Yellow  of  throat  covering  whole  Jugulum  and  not  ending  abruptly; 
supraloral  f>tri|>e  scarcely  passing  eye  and  wholly  yellow;  dot  sal 
streaks  narrow.  Wing,  2-20;  tiiil,  VW*.  Hab.  Honduras  (Be- 
lize)   var.    DECOKA. 

b.  Back  and  siden  not  streaked  with  block ;  abdomen  yellow. 

Yellow  of  throat  extending  back  to  crinsum;  enprnloral  stripe  as 
in  var.  decora;  dorsal  streaks  wanting.  Hab.  Porto  Rico, 
W.  I vur.   ADELAin.K.t 

6.  Myiodioct€8  pusflhis^  var.  j^f^^olata  (Palla.«*).J 

Sp.  Cil.vn.  Similar  to  M.  pu villus,  but  much  riclier  yellow,  pcarcely  tinged 
with  olive  laterally,  and  deepened  into  an  alniont  orange  t^hade  on  the  fVoiit  and  rhin. 
Above  much  brigliter  and  more  yellowlKh  olive-green.  The  black  pileum  with  a 
brigliter  steel-blue  gloss.  Bill  n»iich  narrower,  liy:ht  brown  above,  inhtead  of  nearly 
black.    Mca<sure*»  (4.222  f,  San  Francisco,  Cal.).  wing.  2  1.5;  tail,  2  00. 

IIab.  Pacillc  coant  region  of  Nortlt  America,  from  Kodiak  (Ala.tka);  south  through 
\Vc^tel•n  Mexico  (and  Lower  Calilornia)  to  Coi^ta  Rica. 

This  is  an  appreciably  different  race  from  that  inhabiting  the 
eastern  division  of  the  continent ;  the  differences,  tested  by  a  large 
series  of  specimens,  being  very  constant. 

A  Costa  Rican  specimen  before  ns  is  almost  exactly  like  speci- 
mens from  California. 


♦'•Dendroica  (iraciw  Cones  "  Baird,  Review  Am.  B.,  1865, 210. 

tDendroica  Adelaida^   Raird.  Review,  p.  212. 

^  Motacilla  pileolata  Pallas,  Zoog.  Ros80  Aslat.,  i.  1831,  497  (RusMan  America). 
Myiodioctes  pus  ill  us,  rar.  pileolata  Ridgway.  Kepoit  U.  S.  (Jet»l.  Kxpl. 
40th  Par.  (m  press).  Myiodioctes  pusillus  Auct.  (all  citations  ttom  Pantfc 
coast  of  North  and  Middle  America).— Lord.  Pr.  Art.  Inst.  Woolw.,  iv,  1804,  ll.'i  Br. 
Col.).— Dall  &  Bannidter  (Alaska). —Cooper.  Om.  Cal.,  1, 1870,  101. 
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7.  CoUurto  Ludoviciantis,  var.  robtistus  Baird.      White-winged 
Shrike.* 

8p.  Char.  Similar  to  C.  Lndo vicianun,  bat  bill  much  stoater;  differs  fW>m 
ezcabitoroides  in  darker  colord,  and  absence  of  iioary  border  to  the  forehead; 
fW>m  both  in  having  the  four  middle  tail  feathcrH  entirely  black  to  the  rootf*,  and  the 
bases  of  the  remaining  featherB  merely  grayinh,  and  in  the  great  amount  of  white  on 
the  Inner  webs  of  ttie  necondaries,  in  the  latter  roi^pccts  resembling  C.  excabitor, 
of  Europe.  Length,  S'Tft;  wing,  420;  tail,  4*40;  its  graduation,  1-00;  culmen,  1*00; 
depth  of  bill,  *39;  tarouH,  1  2l);  middle  toe,  '61.    Hub.  California? 

The  above  description  is  taken  from  a  specimen  in  the  col- 
lection of  the  Phihidelphia  Academy,  labelled  as  having  been 
collected  in  California  by  Dr.  Gambel,  and  is  very  decidedly  dif- 
ferent from  any  of  the  recognized  North  American  species.  Of 
nearlv  the  size  of  C  excubitoroides  and  Ludomcianus.  it  has  a  bill 
even  more  powerful  than  that  of  C.  horealis.  In  its  unwaved 
under  parts  and  uniform  color  of  the  entire  upper  surface,  except 
scapulars,  it  differs  from  horealis  and  excubitoroides^  and  resembles 
Ludovicianus,  In  the  extension  of  white  over  the  inner  webs  of 
the  secondaries  it  closely  resembles  C.  excuhitor.  The  great 
restriction  of  white  at  the  Uase  of  the  tail  —  the  four  central 
feathers  being  entirely  black,  and  the  bases  of  the  others  grayish- 
ashy — is  quite  peculiar  to  this  form. 

The  specimen  in  the  Philadelphia  Academy  we  originally  re- 
ferred to  the  L.  eletjnns  of  Swainson,  alleged  to  have  come  from  the 
fur  countries  ;  as,  although  some  appreciable  differences  presented 
themselves,  especially  in  the  coloration  of  the  tail,  these  were 
considered  as  resulting  from  an  imperfect  description.  Messrs. 
Sharpe  and  Dresser,  however,  as  here  quoted,  show  that  Swainsou's 
type  really  belongs  to  L,  Jahtora^  an  Old  World  species.  We, 
therefore,  find  it  expedient  to  give  a  new  name  to  the  variety, 
having  no  reason  to  discredit  the  alleged  locality  of  the  specimen. 

Synopsis  of  the  species  (including  8,  9,  10  and  11  of  this  arti- 
cle) of  the 

Genus   CERTHIOLA  SuNDKVALL.f 

By  SrEN'CEK  F.  Raird. 

Gen.  Char.  Bill  noaily  as  long  a8  the  bead;  a8  high  an  broad  atbaae,  elongated, 
conical,  very  acute,  and  gently  derurved  from  base  to  tip.    Culmen  uniformly  convex; 

*??Laniu8  eleganrt  8w.  P.  B.  A.  ii,  18SI,  122.— Nuttall,  Man.  i.  1840,  287.— CasHin, 
Fr.  A.  N.  Sr.,  1857,  2l:J.— Bainl.  Birds  N.  Am.,  18ft8,  :«7.  Colly  rio  elegauH  Baird, 
Binlrt  N.Am.,  185M,  ,WH.  Collurio  el  eg  an  8,  Baird.  R(>v.  Am.  B.,  im^,  444.— Cooper, 
Om.  Cal.,  1870,  140.  CAcc«>rding  to  Dresser  ft  8har|>e«  P.  Z.  8.,  1870,  61»,  who  have 
examined  the  type,  the  L.  (Me^ans  of  Swainson  is  the  bame  as  L.  lahtors 
Sykes,  of  Sil>eria.)    Hak.,  California? 

f  C  e  r  t  h  i  o  1  a  .Sundcvall.  Vet.  ^Vkad.  Ilandl.  Stockholm.  1835, 99.  (Type,  C  e  r  t  h  i  a 
llaveola  Linn.). 
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gonjH  concave.  No  bristle*  at  baoe  of  bill.  Tail  ronnded,  ruthor  shorter  than  the 
wiiigi4.  TarHi  longer  than  the  luiUdie  l<»e.  Ins  browu?  Nei»l  p«ui»llc  and  arched. 
Kgg-^  with  yellowi.->h  ground  dotted  Uiickly  with  rufoutf  HpotK. 

This  genus  is  oue  of  those  especially  characterizing  th  e  West 
Indies,  almost  every  island  as  far  as  known  having  its  peculiar 
species,  ditfering,  it  is  true,  in  very  slight  characters,  but  always 
constant  to  the  normal  type.*  Cuba  alone  has  so  far  furnished  no 
representative  of  this  genus,  its  place  being  supplied  apparently 
by  Ccereba  cyanea^  distributed  besides  throughout  the  continental 
tropical  regions.  The  specimens  from  St.  Thomas  I  cannot  dis- 
tinguish from  those  of  Porto  liico,  but  this  is.  so  far  as  the  series 
before  me  indicates,  the  only  case  where  one  species  occurs  on 
two  islands.  All  the  West  Indian  species,  nine  or  ten  in  number, 
agree  in  having  the  whole  upper  part  nearly  uniformly  dusky  or 
blackish  ;  the  head  and  back  being  concolored,  while  of  the  three  or 
four  South  American,  all  but  one  (O.  luteola)  have  the  back  more 
olivaceous,  the  head  much  darker.  Again,  the  West  Indian  s|)e- 
cies,  with  a  single  exception  (0.  bananivorj)^  have  both  webs  of 
lateral  tail  feathers  broadly  and  about  e(iually  tipped  with  white ; 
while  in  all  the  South  American  this  white  is  more  restricted  on 
the  inner  web,  and  on  the  outer  reduced  to  a  narrow  border.  C 
Caboti  from  Cozuniel,  near  eastern  coast  of  Yucatan,  exhibits  the 
continental  impress  in  possessing  the  character  last  mentiontMl. 

In  all  the  species  IVoin  the  Greater  Antilles  and  the  portion  of 
continental  America  west  and  directly  south  of  this  group.  tluTC 
is  a  distinct  external  white  patch  at  base  of  quills  ;  while  this 
disappears  in  the  species  of  the  Lesser  Antilles  and  eastern 
South  Aineiica,  or  is  only  faintly  traceable.  Again,  in  the  spe- 
cies of  the  Lesser  Antilles,  with  the  disappearance  of  the  white 
wing-patch,  the  greater  and  niid<lle  wing-coverts  show  a  faint 
edging  of  lighter,  by  which,  as  well  as  by  the  darker  back,  they 
are  distinguished  from  their  South  American  allies. 

The  shape  of  the"  white  patch  at  base  of  the  (juills  on  the  outer 
web  furnishes,  in  combination  with  the  color  of  the  throat,  exrel- 
lent  and  permanent  specitic  characters.  This  in  the  Jamaican, 
llaytien  and  Bahainan  forms  is  elongated,  extending  gradualU* 
and  uniformly  behind  to  the  outer  edge  of  the  quill,  while  in 
those  of  Torto  Uico,  St.  Thomas,  Cozuniel,  and  the  South  Ameri- 
can species,  where  it  exists,  the  posterior  outline  is  nearl}'  trans- 
verse, and  only  running  out  a  little  along  the  outer  web. 
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As  a  general  rule  South  American  species  have  shorter  tails 
than  the  West  Indian. 

It  is  a  nice  question  what  are  really  species  in  this  genus,  and 
what  merely  races  or  varieties ;  but  it  would  probably  be  not  far 
from  correct  to  assume  that  the  various  forms  described  are  simply 
modifications  of  one  primitive  species,  produced  by  geographical 
distribution  and  external  physical  conditions.  In  the  following 
diagnosis  I  shall  treat  all  the  varieties  as  occupying  the  same 
rank,  without  attempting  any  discrimination.  Although  but  one 
of  these  belongs  to  the  United  States,  and  that  as  a  straggler  from 
the  Bahamas,  I  give  the  table  of  the  whole,  to  show  th^  inter- 
esting relationship  between  them. 

Common  Characters.  Above  dusky-ulive  or  blackish;  the  rump  oliva- 
ceous or  ycllowinh;  the  head  and  cheeks  ulwayn  black,  and  sometimes  darker 
than  b'lck.  Chin  and  throat  a^hy  or  black.  Rest  of  under  part  yellow,  duller 
behind.  A  broad  white  stripe  from  bill  above  eye  to  nape.  A  white  patch  at 
brise  of  prira.iries ;  generally  visible  externally,  sometimes  concealed.  Lateral 
tail  feathers  tipped  with  white.    Bill  black;  leg^  dusky. 

A.  Head  uniform  in  color  with  roat  of  upper  parts;  dark  sooty-brown  or 
blackish.  Both  webs  of  outer  tail  feather  tipped  with  white  (except  in 
1  n  t  e  o  1  a ) .  All  West  Indian  except  1  u  t  e  o  1  a ,  which,  however,  occurs  in 
Tobago  and  Trinidad,  and  generally  belongs  to  the  shores  of  the  Caribbean 
Sea. 

1.  A  distinct  and  conspicuous  external  white  patch  at  base  of  primaries. 

Wing-coverts  not  margined  witii  paler. 

a.  Throat  uniformly  but  decided  dark  ash-color,  varying  in  shade, 
never  entirely  black,  however,  nor  asliy-white. 

Throat  very  dark  ash,  not  contratiting  or  appreciably  different 
IVom  blackish  of  clieeks. 

Wiiig-.'ipot  elongated;  the  white  running  out  gradually  and 
obliquely  belund  to  the  outer  edge  of  the  primary,  reaifhing 
shall  of  outer  primary.  Yellow  of  breast  decidedly  ochra- 
ceous.  Hump  as  bright  yellow  as  the  belly.  Hub.  Ja- 
maica                FLAVEOLA.* 

White  patch  of  wing  more  quadrate  on  each  quill;  trans- 
verse; not  tapering  ofl'  gradually  and  uniformly  behind;  not 
reaching  the  shaft  on  outer  primary.  Breast  without  ochra- 
ceous;  rump  olivaceous-yellow;  the  color  different  from  that 
of  belly.    7/^*6.  Santa  Cruz NEWTONI.  f 

b.  Chin  and  throat  lighter  ash  (but  not  at  all  whitish);  in  decided 
and  appreciable  contrast  with  blackish  of  cheeks.  Jugulum  yellow, 
like  under  pans  generally. 

Lateral  tail  I'eatlier  broadly  tipped  with  white  on  both  webs. 
Rump  olivaceous-yellow. 

Wing-spot  on  each  primary  nearly  quadrate,  as  in  New- 
ton i.    Hub.  Porto  Rico  and  St.  Thomas  .       roRTORiCEXSls.  J 


♦Corthia  flaveola  Linn.  Syst.  Xat.,  ed.  10, 1758, 119. 

tC.  flaveola  A.  &.  E.  Newton,  Ibis,  1859,  «7.  Jdab.  St.  Croix.  C.  Newtonl 
Baird.    (8.) 

JC.  flaveola,  var.  Portoricensis  Bryant,  Pr.  Host.  See.  N.  H.,  Jan..  1888. 
Hob,  Porto  Rico. 
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Lnteral  tail  f^eatlicr  with  inner  wnb  only  broadly  tipped  with 
white.    Kump  briiirht  yellow  like  belly.    Bill  very  snuUl. 

White  of  wing  us  in  flaveola,  but  Icstt  extended,  and 
marginiuff  edge  only  of  outer  primary.    Hub.  Ilayti  and  Si. 

Domingo  uanaxivura.* 

Whiteof  wingas  in  New  ton  i.    Size  much  larger;  darker 
above.    Hab.   Tobago,  Trinidad,  and  north  ohore  of  South 

America LLTEOLA.f 

c.  Chin,  throat  und  Jugulum  wliite,  with  a  tingo  of  anhy.    Yellow  of 
under  partn  much  restricted. 

Depth  of  bill  lenn  than  half  distance  from  nostril  to  tip.  Super- 
ciliary Htripo  reaching  to  nape.  Yellow  of  under  part  restricted 
to  a  triangular  patch  on  breast.  White  8pot  on  wmg  large,  taper- 
ing off  gradually  on  each  primary,  as  m  11  a  v  e  o  1  a ;  on  the  outer 
reaching  shaft.  WoiYi  webs  of  outer  tail  feather  about  eiiunlly 
tipped.    Hub.    Bahamas  and  Florida  Keys  .       hahamensis.  ; 

Depth  of  bill  ftUly  half  distance  fh)m  no-<tril  to  tip.  Supercil- 
iary stripe  reaching  tlie  occiput  only.  Yellow  of  under  parta 
more  uxtoadcd.  Wliite  bpot  on  wing  re.'*tricted ;  more  quadrate, 
as  in  Ne  wtoni  ;  odgu  only  of  outer  primary  invidved.  Outer 
wcbof  outer  tail  feather  scarcely  tipped.    Hub.  Cozumel  I^lund, 

Yucatan CAlMiTI.I 

2.  No  external  white  patch  at  base  of  primary  quills.  Wing-coverts  ob- 
scurely margined  with  paler.  Both  webs  of  outer  tail  feathers  tippc<i 
about  equally  with  white.  Rump  olivaceou:*;  this  color  of  but  alight 
extent. 

n.  Throat  black ;  continuous  with  black  of  cheeks ;  or  else  very  dark 
plumbeous,  scarcely  distinguif-liable  IVoni  the  cheeks. 

Median  line  of  throat  wiiite,  the  sides  black  like  the  cheeks; 
chin  alone  black.    Superciliary  stripes  not  confluent  anteriorly. 

Hab.  Martinique  MAKTlNirAVA.l! 

Whole  throat  blackish.    No  white  IVontal  band  ? 

Wing,  -i-.V)  inchoi*.     Belly  oohracoouH.      Hab.    Dominica 

I-^land,  West  Indies ik>mim<'ana.'' 

Wing,   2-20   inches.     Belly    more    yellow.      Huh.    Burba- 
does  1IAKKAI>EN8I!«.  •* 

Whole  throat  very  dark  plumbeous.  A  whitish  frontal  broad 
band  connecting  the  supereiliary  striped  which  extend  in  front 
of  the  eye.    Hab.  Antigua,  Went  Indies     ....       fkontaijk.IT 

A  grayish  frontal  hand;  .-upenMliary  stripes  narrow;  not  ex- 
tending in  front  of  eye.  Trace  of  white  patch  at  ba^e  of  pri- 
maries   BAKTIIOLF.MICA.  :: 

B.     Head  blackis^h,  in  dir<ttn<*t  contraj*t  to  the  more  olivaceous  back.    Ouler 
tail  feather  with  outer  wob  scarcely  tipped  with  white.     Wing-covcrls  not 
margined  with  paler.    Throat  light  ash,  in  di.^tinct  contract  to  black  of  cheek. 
1.    A  dl.-tinct  external  white  wing-pal«'h  at  base  of  primaries. 

Rnnip  olive-green.    Htb.    Mexico  and  Central  America, 
but  hardly  reaching  line  of  I'anama  R.  K.  .        .        mexicaN'a.H 

♦Motacilla  bananivora  Cimelin,  Sys-t.  Nat.,  i.  1788,  ttTd.    (Bana  n  i.^te  Buffnn. 
St.  Domingo.) 
tCerthiola  luteola  Cab.,  M.  H..  1K>1.  U6.    C.  major  Cab.;C.   min»»r   Bon. 
tC^rthiola    Bahameusis    Keich..  llundb.,  i,  I8a3,  2M.     C.    llaveola  Baird. 
B   N.  A.;   C.   Bairdi  Cab. 
§C.  Caboti   Baird.  MSS.    (ft.) 

11 C  .   M  a  r  t  i  n  i  c  a  n  a   Reich .  H and ..  i.  IKW,  2.')2.    C  .  a  1  b  i  g  u  1  a  Bon. 
UC.   Doniinicana  Taylor,  Ibis,  18m,  1G7. 
♦♦C.   Barbadensis   Baird,  MSS.    (10.) 
tfC.  frontalis  Baird,  MSS.    (11.) 

JtC.  Bartholemica  Sundevall  &  Snarrmann,  Vetensk.  Akad.  FOrhandl..  18^9.  623. 
§$C.  Mexicana  Sclater,  P.  Z.  8.,  18oti,  28t>. 
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Rump  olive-yellow.     Hob,    Panama  R.  R.;  BOiith  along 

Andes  to  Peru  pbuuviana.  ♦ 

a.  No  external  white  wing  patch. 

Rump  olive-green.    Hab.  Brazil  and  Guiana     .       culoroptoa.  t 

The  preceding  table  is  based  upon  a  critical  examination  of 
many  hundred  specimens  belonging  to  the  Smithsonian  Institu- 
tion. 

S^'nopsis  of  the  species  of 

J  U  W  C  O      SCLATER. 
By  ROBT.  RlDOWAT. 

Common  Cuakacters.    Prevailing  color  plumbeouei,  or  grayish,  the  abdomen  cris- 
sum  and  Interal  tail,feathcr8  white  (J.  hyemaliB). 

A.  Both  mandiblefl  light  flesh  color.     Color  of  tiie  jngulum,  deep  ash  or 
plumbeous-blaok,  abruptly  defined  against  the  pure  white  of  the  abdomen. 

a.  Dark  color  of  the  Jugulum  with  its  posterior  outline  convex;  sides 
pinkish. 

1.  Back  and  wings  more  or  less  tinged  with  dark  rusty.  Hab.  Pa- 
cific province  of  North  America,  ft-om  Sitka  southward;  strag- 
gling eastward  in  autumn  and  winter  to  the  Rocky  Mountains,  and 

even  to  Kansas var.  oreoonus.  X 

b.  Dark  color  of  the  jugulum  with  its  posterior  outline  concave;  sides 
ashy. 

§Back  and  wings  without  any  rusty  tinge. 

2.  Wing  without  any  wiiite;  three  outer  tail  feathers,  only,  marked 
with  white.  Culmen,  '40;  depth  of  bill,  -25;  wing.  310;  tail.  2*80. 
Hnb,  Eastern  province  of  North  America;  straggling,  in /lutumn 
and  winter,  into  the  Rocky  Mountains  (Arizona,  COUE8;  Utah, 
IlENSiiAw;  Colorndo,  Aiken)  var.  iiyemalis.§ 

3.  Wing  with  two  white  bands  across  ends  of  coverta  and  some- 
times a  third  across  ends  of  secondaries;  four  or  five  outer  tail 
feathers  marked  with  white ;  ash  much  lighter.  Culmen,  -50 ;  depth 
of  bill. -30;  wing,  3-40;  tail,  3-20.  Hab.  Alpine  regions  of  Colorado 
Mountains  (El  Paso  Co.,  AiKEN) var.  aikeni.  || 

§4.  Back  (intort^capulars  only)  rufoun;  scapulars  and  wings  uniform 

ashy.    Hab.  Central  Rocky  Mountains  of  the  U.  S.  var.  OANlCEPS.If 

B.  Upper  mandible  black,  tlic  lower  yellow.     Ash  of  the  Jugulum  fading 
gradually  into  the  grayish  white  of  tlie  abdomen. 

§  Whole  back,  scapulars,  wing-coverts  and  tertials  strongly  washed  with 
rufous. 

5.  Throat  and  jugulum  pale  ash;  back  bright  rufous.  Wing, 3*10; 
tail,  3-00;  culmen, '31;  depth  of  bill, -26;  tarsus, -80.  Hab.  Table- 
lands of  Mexico var.  CINBRBU8.** 

6.  Throat  and  jugulum  deep  ash;  back  dull,  or  olivaceous,  rufous. 
Wing,  315;  tail,  310;  culmen,  -44;  depth  of  bill, -34;  tarsus, -90. 

Hab.  High  mountains  of  (Guatemala       ....       var.  ALXlCOLA-ff 

•C.  Peruviana  Cab  ,  Joum.,  1865,  413?    Perhaps  different. 
tC.  chloropyga  Cab.,  M.  H..  ia51,  97.    C.  Brasiliensis  Bp. 
iBIrdsN.  Am.,  IK^a.  4<WJ.    (Fringilla  Oregona  Townsend.  J.  A.  N.  S.,  1837, 188.) 
iBirdsN.  Am.,  1858.  4^.    (Fringilla  hyemalis  Linn.,  S.  N.  i.,  1768.  183.) 
[jjunco  hyemalis,  var.   Aikeni  Riug\*ay,  MSS. 

TTBirdsN.  Am.  1858,  468.    (Struthus  caniceps  Woodh.,  P.  A.  N.  S.,  1852,  202). 
•♦Birds  N.  Am.,  1858,  4^J5.    (Fringilla  cinerea  Swains.,  Syn.  Mex.  B.,  i,  1827. 
435). 
ft  J  unco  alticola  Salvin,  P.  Z.  S.,  May,  1863,  p.  189. 
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Tlic  six  forms  diagnosed  above  appear  to  be  well  characterized 
by  the  distinctive  features  pointed  out ;  and  each  one  is  so  char- 
acteristic of  the  region  which  it  inhabits  tliat  at  least  ninety  per 
cent,  of  the  specimens  obtained  during  the  breeding  season  in 
any  locality  will  be  typical  representatives  of  one  or  the  other  of 
these  races.  Unless,  however,  we  admit  the  theory  of  hybridiza- 
tion, to  account  for  intermediate  specimens,  and  acknowledge  it 
especially  in  this  case,  it  is  impossible  to  consider  that  any  two  of 
these  forms  are  distinct  specifically,  for  the}'  are  connected  by  an 
uninterrupted  series  between  the  most  extreme  forms — hyemalis 
and  alticola — without  a  break  in  the  gradual  progression  from  the 
one  to  the  other.  Thus,  from  Sun  River,  Dakota ;  Ft.  Whipple, 
Arizona ;  Ft.  Bridger,  Wyoming,  and  the  McKenzie  River  district, 
are  specimens  with  the  pinkish  sides  of  Oregonus  and  plumbeous 
back  of  hyemalis ;  or  else  with  black  head  or  rusty  back  and  wings, 
of  the  former,  with  ashy  sides  of  the  latter ;  or  with  the  charac- 
ters of  the  two  mixed  in  various  degrees.  In  the  same  manner 
other  specimens,  from  Ft.  Bridger,  Ft.  Whipple,  Ft.  Burgiiyn, 
New  Mexico,  Colorado,  and  the  Yellowstone  region,  have  the 
bright  rufous  interscapulars,  ashy  head,  and  black  lores  of  canU 
repa  with  the  pinkish  sides  and  rounded  outline  to  the  ash  of 
breast  as  in  -Omjonus ;  or  else  they  have  the  rufous  spread  over 
the  wings  as  in  Orefjoi^nH^  and  other  charactiTS  as  distinguishing 
cauicfpH ;  other  specimens  are  interniodiato  between  the  two  iu 
various  ways.  This  form  was  characterized  by  Professor  Bainl 
as  Juuco  annectens  (Birds  Cal.,  i,  1870,  app.,  p.  oC4).  Anion;; 
the  southern  Rocky  Mountains,  and  in  northern  Mexico,  speci- 
mens are  found  which  combine  perfectly  the  characters  of  runio'pH 
and  cuiereufi.  These  have  the  black  and  yellow  bill  and  pale  ash 
throat  of  the  latter,  and  the  rufous  of  the  back  strict Iv  confinetl 
to  the  interscapulars  as  in  the  former.  This  form  is  the  ./.  fior- 
salt's  of  Henry  (Proc.  Philad.  Acad.,  1H58,  117.  Baird,  B.  N. 
Am.,  IS')S,  4G7). 

In  the  dfect  of  climate  upon  size,  altitude  appears  to  have  far 
more  potency  in  this  grouj)  than  latitude  ;  thus  in  tracing  these 
forms  southward,  there  is  no  noticeable  decrease  in  dimensions, 
but  on  the  contrary',  the  most  southern  form  {alticola)  is  laiger 
than  the  most  northern  one  (Jn/pvialis),  The  alpine  forms,  how- 
ever, altirola  and  Aikeni,  are  considerably  larger  than  those  which 
breed  at  lower  elevations.      The  climatic  color- variation  iu  this 
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group  is  rather  perplexing,  though  we  can  unravel  some  few  clews 
to  the  laws.  In  Oregonus  of  the  Pacific  coast  we  find  the  casta- 
neous  or  fuliginous  plumage  characteristic  of  that  region ;  cani- 
ceps  of  the  middle  region  is  paler  than  Oregonus  and  hyemulis^  as 
would  be  expected  ;  in  AiKeni  we  readily  detect  the  albinescent 
plumage  of  a  very  cold,  alpine  region.  If  we  cannot  find  the 
same  thing  in  alticola^  of  the  alpine  summits  of  Guatemala,  and 
see  that  instead  it  is  darker  than  the  race  inhabiting  the  lower 
table-lands  (cijiereus)^  we  must  look  for  an  explanation.  This 
may,  perhaps,  be  found,  in  the  supposition  that  the  higher  sum- 
mits of  Guatemala  have  a  climate  sufficiently  cool  and  bracing 
to  invigorate  the  bird  generally,  and  thus  make  it  larger  and 
stronger,  while  at  the  same  time  the  winter  temi)erature  is  not 
rigorous  enough  to  produce  any  blanching  eflTect  upon  the  plu- 
mage, while  local  conditions  —  perhai)s  denser  forests  or  thickets  — 
give  it  a  deeper  color  than  cinereus  of  the  more  open  table-lands. 

12.  Jaiico  hyemalis,  var.  Aikeni  Ridgway.     White-winged  Snow- 
bird. 

Sp.  Chak.  Generally  similar  to  J .  h  y  c  m  a  1  i  h  ,  but  coiiHhlerably  larjrcr.  with  inoro 
robusit  bill;  tw(»  white  baruN  on  the  winp.  an«l  three  or  four,  iii.«teail  of  two  or  three, 
outer  tail  featherh  entirely  white.  No.  (>\,:V*2  (f.  El  PaHo  Co.,  Colora«l(».  I>er.  11.  1871, 
C  E.  Aiken.  Head.  neck.  Jiti^ulnm.  and  entire  upper  part-'  clear  anh  with  a  bluish  tinge; 
the  lore*.  quillH,  and  tail  IVjithern  darker;  middle  and  sero'idary  win>r-'"overt-  rather 
broadly  tipped  with  white,  lorininK  two  conspirnonR  b:iii<itf.  Lower  part  of  the  breaht, 
abdomen,  ;ind  crij*Kuni  pure  white,  the  anterior  outline  MKain^t  the  anh  of  the  Juguluni 
conve.x;  -JideH  tinged  with  af>h.  Three  lateral  tail  feather.**  entirely  white,  the  third, 
howex'er.  with  a  narrow  streak  of  du-ky  on  the  tenninal  third  «>f  the  outer  web;  the 
next  feather  mostly  plumbeou?*.  with  the  basal  fourth  of  the  outer  web.  and  the  termi- 
nal of  the  inner,  along  the  hhaa,  white.  NVing,  o'iO;  tail,  :t"iU;  euluien.  -M;  depth  of 
bill  at  base.  ''M);  tarsus.  -80.    Haii.    K1  Vnf^o  county,  ('olorailo. 

At  first  sight,  this  bird  appears  to  be  a  very  distinct  species, 
being  larger  than  any  other  North  American  form,  and  possessing 
in  the  white  bands  on  the  wing  characters  entirely  peculiar.  Its 
large  size,  however,  we  can  attribute  to  its  alpine  habitat,  agreeing 
in  this  respect,  as  compared  with  ./.  hypmaJis^  with  the  J.  nliicola, 
of  Guatemala,  which  we  can  only  consider  an  alpine,  or  somewhat 
local,  form  of  J.  cinereus.  That  the  white  bands  on  the  wing  do 
not  constitute  a  character  sufficiently  important  to  be  considered 
of  specific  value  is  suggested  by  the  fact  that  in  J,  oreyonus,  and 
occasionallj'  in  J.  hyeinah's,  there  is  sometimes  (|uite  a  distinct 
tendeiRT  to  these  bands,  in  the  form  of  obscure  white  tips  to  the 
coverts. 
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A  scries  of  six  specimens  (four  males  and  two  femalefi),  tent 
for  examination,  is  said  by  Mr.  Aiken  to  illustrate  fully  the  limit 
of  variation  in  a  series  of  some  twenty  or  thirty  skins.  No.  1071 
(Aiken's  collection)  is  an  extreme  example.  This  has  the  wing 
bands  *20  of  an  inch  wide,  while  the  secondaries  are  broadly 
tipped  with  white,  forming  a  third  band  (somewhat  as  in  Cyanura 
cristcUa)  when  the  wing  is  closed ;  the  primaries  are  eonspicuoudy 
skirted  with  white  for  the  terminal  half,  and  the  three  outer  tail 
feathers  on  each  side  are  entirely  white ;  only  the  mid<lle  pair  is 
without  any  white  on  the  webs,  and  these  have  the  shafts  of  this 
color.  The  other  extreme  is  illustrated  in  No.  1068,  which  has 
the  bands  on  the  coverts  hardly  indicated,  while  there  are  none  on 
the  inner  webs  of  the  secondaries  nor  outer  webs  of  the  primaries. 
There  is  nearly  as  much  white  on  the  tail,  however,  as  in  No.  1071. 
Mr.  Aiken  says  that  ^Hhe  majority  of  the  females  are  without 
the  wing-bands,  and  they  are  occasionally  wanting  in  the  male." 

The  largest  specimen  in  the  series  measures  as  follows :  '^  length, 
7*15;  extent,  11*50;"  wmg,  3*60;  tail,  3*50;  culmen,  '51  ;  depth 
of  bill,  '27  ;  tarsus,  '85.  Few  males  are  smaller  and  the  variation 
in  size  is  very  slight. 

Habits.  But  little  is  known  as  to  the  habits  of  this  variety; 
probably  they  do  not  ditfer  from  those  of  its  congeners.  It  was 
met  with  by  Mr.  C.  E.  Aiken,  near  Fountain,  El  Paso  county,  iu 
Colorado  Territory,  in  the  winter  of  1.S71-72.  They  \s'vro  rare 
in  the  early  winter,  became  rather  common  during  the  latter  part 
of  February  and  the  first  of  March,  and  had  all  disappeared  by  the 
first  of  April.  During  winter  only  males  were  seen,  but  in  the 
spring,  the  females  were  most  numerous.  They  were  usually 
seen  singly,  or  in  companies  of  two  or  three,  and  not  like  the 
others,  in  larger  flocks. 

13.  Pencf.pa  (n.stirah'H^yar,  Arizona  Kidgway.     Arizona  Sparrow.* 

Sp.  Char.  ('5..K7  rf,  Los  Nojralos,  norUiem  Souora,  .Tune;  C.  B.  Kennorly\  Shuiliir 
10  P.  asnti  Villi  s.  but  paiur;  wiii^rs  and  tail  hinder.  Above  light  eho*>tnnt.  all  the 
ft'alher«  mur^cint'il  aud  tipped  with  biuislj-Kray.  but  the  redili.-h  prevailing.  Int*'rr-rapu- 
lar  and  (M-own  feathers  with  a  narrow  streak  of  black.  tho:«e  on  erown  indistinct.  Be- 
neath dull  white,  tinged  with  ashy-oc.hraceous  across  the  breut«t  and  along  thesiilec; 
cnt'>um  pale  ochra«'eous.  An  obsolete  light  superciliary,  and  narr<»w  du^ky  niaxillary 
stripe.  Bend  of  wing  yellow;  lesser  coverts  tinged  with  greenieh-yellow.  Length  0 
inches:  wing,  2C.>;  tail,  :Vw.  bill,  ".^l  from  nostril.  i">  deep  atbaee;  tarsus,  W);  middle 
toe.  'W.    IIab.    L<»s  Nogales,  Sonora,  and  southern  Arizona. 


*  P e  u  c  :e  a  C  a .m  "  i  n  1  Buird,  Bird.**  N.  Am.,  IS-V,  4HJ.    (Lob  Nogales  f>pecimeD.} 


• 
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This  race  has  a  considerable  resemblance  to  var.  asativalia^  but 
differs  in  some  appreciable  points.  The  brown  of  the  upper  parts 
is  paler,  and  the  ashy  edging  to  the  feathers  appears  rather  less 
extensive.  The  dark  brown  blotches  on  the  back  are  of  greater 
extent,  the  black  streaks  on  the  back  confined  to  a  mere  streak 
along  the  shaft.     There  is  less  of  an  olive  tinge  across  the  breast. 

The  proportions  of  the  present  race  differ  more  from  those  of 
(BStivalis  than  do  the  colors,  the  bill  being  more  slender,  and  the 
wings  and  tail  considerabl}'  longer. 

The  resemblance  to  P,  Botterii  (=:cestivaHs,  var.  Botterii)  of 
Sclater,  from  middle  Mexico  (Orizaba,  Colima,  etc.),  is  very 
close ;  the  difference  being  greater  in  the  proportions  than  in  the 
colors,  the  latter  having  a  shorter  wing  and  tail,  with  thicker  bill, 
as  in  var.  cestivcdis.  In  Botterii  there  is  rather  a  predominance  of 
the  black  over  the  rufous  in  the  streaks  above. 

In  the  ''Birds  of  North  America,"  the  specimen  described  above 
was  referred  to  P,  Cassini^  those  specimens  upon  which  the  latter 
species  was  founded  being  considered  as  in  quite  immature  plu- 
mage. A  more  recent  examination  of  additional  material,  how- 
ever, has  compelled  us  to  regard  them  as  representing  a  perfectly 
distinct  species.  In  consequence  of  the  similarity  of  the  specimen 
in  question  to  cestivaJis,  as  noted  in  the  article  referred  to  above, 
the  general  acceptation  of  the  name  Cassini^  has  been  that  of  a 
term  designating  a  variety  of  the  common  species ;  but  we  find  it 
necessary  to  retain  under  the  head  of  '^  Cassini"  only  the  typical 
specimens  from  the  Rio  Grande  region,  and  refer  the  supposed  aber- 
rant specimen  to  iestivaUs.  In  this  Los  Nogales  specimen  we  find 
existing  such  differences  in  proportions  and  colors  as  are  sufficient 
to  warrant  our  bestowing  upon  it  a  new  name,  and  establishing  it 
as  the  middle  province  race  of  cestivalis^  in  this  way  connecting  the 
south  Atlantic  and  Mexican  races  (var.  cestivalis  and  var.  Botterii) 
by  a  more  similar  form  than  the  P.  Cassirn%  which  must  be  set 
apart  as  an  independent  form, —  in  all  probability  a  good  species. 
Several  facts  are  favorable  to  this  view.  First,  we  have,  of  the 
P.  Cassim,,  specimens  which  are  beyond  question  in  perfect  adult 
plumage,  and  others  which  are  undoubtedly  immature  ;  they  differ 
from  each  other  only  in  such  respects  as  would  be  expected,  and 
agree  substantially  in  other  characters,  by  which  they  are  distin- 
guished from  the  different  plumages  of  cestivalis.  Secondly,  the 
region  to  be  filled  by  a  peculiar  race  of  cestivalis  is  represented  by 
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the  var.  Arizonrr^  which  is  uiidoubtcdly  referable  to  that  Rpecies; 
thus  we  have  in  one  province  these  two  ditFerent  forms,  which 
therefore  are  probably  distinct. 

The  P.  Casmni  is  hardly  less  distinct  from  the  races  of  fw^'rn/w 
than  is  ruficfps;  and  we  should  be  as  willin<r  to  consider  the  lat- 
ter as  a  race  of  a\HticuIi8^  as  to  take  the  same  view  in  reganl  to 
Cussini, 

Synopsis  of  the  penus 

CARDINALIS  Bonap. 

By  UoHKicT  Riim;wat. 

Common  Chauapteiw.    ^f^lIe.    BriKht  vonnlli<m-iv«l,  nior<Mlu«ky  piir|»H»'h 

on  upper  surface;  fcnthern  ndjitiiiing  bafc  or  bill  )»I:irk  for  frreater  or  lenrt 

extent.     Female.    Above  oHvhcvouk,  the  winK"*,  tail  ami  crent  reiMiph;  Im*- 

neath  olivareoun-whltish,  Kliffhtly  tinired  on  Jufculuni  with  reil. 

C.  Viricinianus.    Culincn  nearly  Mraight;  comniihf>ure  with  a  eliirht  lobe; 

upper    niaiulible    as    deep  as   the    lower,  perfi»rtly  nmooth.     Hill    n^l. 

Blark  palrh  coverlnif  whole  tliroat.  it**  po.-U»rior  outline  convex.     Female. 

Lining  of  winj^  deep  vemiilion.    OIivaceiiu»<-Kray  al>ove.  the  wini;>*  and 

tail  ^tronKly  tinge<l  with  red;  cre<>t  only  dull  nnl,  without  darker  i«haa- 

streakrt.    Beneath  wholly  lifcht  ochraceoui*.    No  hlack  around  bill. 

A.  CreRt-fcather8  nofl.  blended.    Rump  not  lighter  red  than  back. 

a.  Black  or  the  loren  pa9Hing  broadly  across  Torehead.   Crunt  brown- 
if<h*red.    Bill  moderate. 

Culmen,  -Tft:  gonyp,  '41 ;  depth  of  bill,  -M.  Feathers  of  di>r» 
sal  region  broadly  margined  with  grayish.  Wing,  4-(A;  tnll, 
4r>0:  cre^t.  IHO.  n^h.  Ka-tern  province  of  United  ^*t'ltes, 
Houtli  of  40».     Bermuda^ var.  viK<;i\i\Nr«. 

b.  Black  of  the  lores  scarcely  meeting  acrops  f«)rehead;  cref^t  pure 
veruiilion.     Itill  rotxist. 

Cuhneii.  SI;  gony>..  -47;  ilepth  of  bill.  7^.  Feiitberj*  rif 
ilorsal  region  without  g^^yi^ll  Ijorder-*:  red  l>ene:ith  niori' 
intense;  win;r.  :ir*i:  tail.  4"20;  cre-t.  '2  (N).  /ftib.  Ka-tem 
Mexico  (MirMd«»r;  Yucatan;  ••  Hondnras'')  .  var.  r<H'<'iN"f:!'*  • 

Culmen,  W;  gony-n,  -47:  depth  of  bill.  iVt.  Featliers  i»f  il<»r- 
sal  region  with  di-tinct  gray  borders;  red  beneath  lighter. 
Wing,  i()0:  tail.rrlH);  rve-t.  2  «Kl.  ffnh.  ("ape  St.  Ltica?*  and 
Colorado  liasln  of  the  Cnited  State**;  Tres  Marias  islanils. 
(Perhaps  all  of  western  Mexico,  north  of  llie  Kio  (jrauile  de 
Santiago) var.   n;xKf  m  ♦ 

B.  Cre>*t  fcatliers  ^tiff.  compact.    Rump  decidedly  lighter  reil  tlian  ihi* 

back. 

Culmen,  •7.">:  gonys,  -tl :  depth  <»f  bill.  •.'^7.    I)i»rsal  feather* 

without  grayi-h  margin«<:   red  :i>  in  the  hiht.    Wing,  :i-4ft; 

tail.. "{H);  cre-t. 2  W).     Hub.   Western  Mexico;  Colima.    "Ai-n- 

pulc«)  et  IJealejo  *' var.  <'AKNF.r«.t 

•Canlinalis  V  i  rg  in  ia  u  u  .=< .  var.  co<Tineus  Bidg^vay.  Am.  Jour.  Arts  it 
Sci..  Dec.  1S7-2. 

t  Baird.  I».  \.  N.  «..  Nov..  1K.V.J.  p.  .1<»5. 

t  C  a  r d  i  n  a  I  i  ^  V  i  rg  i  n  i  a  n  u  s  .  var.  c  a  r  n  e  u  »<  Biilcwav,  .\m.  Jour.  Art*  anil  .Sci . 
Dec,  1^72.     ?Cardinalis  carneus  Le*--.,  B    Z.  1S12.  ii'KJ.— Bonap  .  (  on-p  .  i.  .'i<>l. 

Accordinjr  to  tiie  locality  quoted  (*•  Acapulco  et  Beab'io'')  thi"  name  i<«  the  one  to  i»e 
applied  to  the  variety  diavnor.ed  in  the  synopsis;  it  is  i)ifllcult,  however.  !•»  make  any- 
thing out  of  the  de-'criptiou.  as  it  is  evidently  taken  fr(»m  a  female  or  immature  biril. 
If  the  locality  quoted  be  correct,  thid  form  ranges  along  the  Pacidc  coat^t  i>ouUiwanl. 
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C  FhoBiiioeus.*  Culmen  much  arched;  comroiBsure  arched;  upper  man- 
dible n(»t  as  deep  aa  lower,  and  with  grooves  forward  from  Uie  nostril, 
parallel  with  the  curve  of  the  culmen.  Rill  whitish-brown.  Black  patch 
rcdtrictod  to  the  chin,  Itt*  posfterior  outline  deeply  concave. 

Crest  feathers  stiff  and  compact.  No  black  above,  or  on  lorei*;  crest 
pure  vermilion;  rump  light  vermilion,  much  lighter  than  the  back,  which 
is  without  gray  edges  to  feathers.  Culmen,  '7.5;  gonys,  -3!>;  height  of  bill, 
•67;  wing,  3-50;  tail.  3*90;  crent.  2  20.  Femtile.  Lining  of  wing  buff; 
above  ashy-olivac€ou»».  becoming  pure  a*>h  on  head  and  neck,  except  their 
underside.  Crest  feathers  vermiliim  with  black  shafts;  no  red  tinge  on 
wings,  and  only  a  slight  tinge  of  it  on  tail.  Fore  part  of  cheeks  and 
mi<ldle  of  throat  white:  rest  of  lower  part  dee]>  ochraceous.  Black 
around  bill  as  in  male.  Ilab.  Northern  South  America,  Venezuela;  New 
Granada. 
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BY    PROF.  CHAS.  V.  RILEY. 

To  complete  the  natural  history  of  Pronvba  yuccasella^  a  de- 
scription of  the  method  of  ovi position  is  necessary.  In  a  former 
article  on  this  insect  occur  the  following  sentences  : — 

''For  want  of  sufficient  time,  I  have  been  unable  to  catch  the 
moth  in  the  act  of  oviposition  ;  but  from  careful  examination, 
I  am  satisfied  that  the  eggs  are  not  deposited  on  the  outside  of 
the  fruit.  They  are  either  thrust  into  it  from  the  side  or  from  the 
stigmatic  opening,  following,  most  probably,  the  course  of  the  pol- 
len tubes.  I  strongly  incline  to  the  latter  view,  for,  though  many 
Lepidoptera  are  furnished  with  extensile  ovipositors,  which  enable 
them  to  thrust  their  eggs  into  crevices  and  other  orifices,  I  know 
of  none  which  actually  puncture,  nor  have  I  been  able  to  discover 
any  trace  of  punctures  leading  to  eggs. 

Neither  have  I  been  able  to  discover  the  egg  in  situ ;  which  is 
not  to  be  wondered  at,  however,  as  when  examined  in  the  female  ab- 
domen it  is  found  to  be  long,  narrow,  soft  and  flexible,  and  of  the 
exact  color  of  the  flesh  of  the  young  fruit.  The  ovipositor  is  so 
very  fine  and  extensile  that  it  may  be  thrust  into  the  most  minute 
and  narrow  passage." 

Srobablv  from  latitude  20'  as  far  at  least  as  Nicaragua.    North  of  20*,  and  on  the  Tres 
(arias  islands,  it  is  replaced  by  var.  ign  e  u  s  ,  and  on  the  AtlanUc  coast,  fh>m  Tam- 
pico  south  to  Honduras,  is  repreHente<i  by  the  var.  coccineus. 

In  the  very  long,  stiff  crest-feathers,  and  light  red  rump,  this  variety  of  C .  Virgin- 
i  a  n  u  s  closely  approximates  to  C .  P  h  (l>  n  i  c  e  u  s ,  but  in  other  respects  is  very  dis- 
tinct. 

♦CArdlnalls  Phoeniceus  (Gould)  Bonap.  P.  Z.  S.,  1837,  p.  Ill;  Consp.,  I,  601.— 
Sclater  A  Salvin,  Ex.  Orn.,  Ft.  viii,  1808,  pi.  xliil. 
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Analogy  has  proved  an  unreliable  guide  in  this  instance,  as, 
indeed,  it  often  does  in  natural  science ;  while  the  curious  9 
Pronnba  adds  one  more  to  the  anomalies  which  belong  to  her. 
She  does  puncture  the  young  fhiit  and  conve}'  her  eggs  into  it 
from  its  side. 

The  yucca  flowers  are  fully  opened  and  perfect  during  a  single 
evening  and  night  only,  and  it  is  during  this,  the  first  night  of 
blooming,  that  eggs  are  consigned  to  the  somewhat  prismatic  pis- 
til. The  pollen  grains  are  not  so  often  expelled,  to  fall  on  the  in- 
side of  the  flower,  as  I  had  been  led  to  suppose  ;  but  almost  always 
remain  in  an  entire  lump  on  the  contracted  and  curled  anthers. 
The  moth,  consequent!}-,  has  no  diflieulty  in  accumulating  her  little 
load  of  pollen,  for  a  single  anther  furnishes  nearly  the  requisite 
amount. 

Once  equipped  with  this  important  commodity,  she  may  be  seen 
either  crawling  over  or  resting  within  the  flower.  From  time  to 
time  she  makes  a  sudden  start,  deftly  runs  around  and  among  the 
stamens,  and  anon  takes  position  with  the  body  between  an<l  the 
legs  straddling  some  two  of  them — her  head  turned  toward  the 
stigma.  As  the  terminal  halves  of  the  stamens  are  always  more 
or  less  recurved,  she  generally  has  to  retreat  between  two  of  them 
until  the  tip  of  her  abdomen  can  roach  the  pistil.  As  soon  as  a 
favorable  point  is  reached — generally' just  below  the  middle  —  the 
lance-like  sheath  of  the  ovipositor,  which  consists  of  four  converg- 
ing, corneous  bristles,  is  thrust  into  the  soft  tissue,  held  tliere  a  few 
seconds  while  the  egg  is  conducted  to  its  destination,  and  then  with- 
drawn b}'  a  series  of  up  and  down  uiovemcnts.  So  intent  is  she 
upon  this  work  that  after  the  ovipositor  once  penetrates  the  pistil 
the  whole  perigon  may  be  detached,  some  of  the  encumbering 
petals  and  stamens  removed,  the  insect  brought  within  the  focus 
of  a  good  Ions  and  all  her  movements  observed  to  the  greatest 
advantage,  without  disturbing  her.  In  this  way  I  have  been  able 
to  watch  the  consignment  of  hundreds  of  eggs,  and  to  admire  the 
delicacy  and  elasticity  of  the  ovipositor  proper,  which  issues  from 
the  setaceous  sheath  in  a  silk-like  thread,  almost  invisible  to  the 
naked  eye  and  as  long  as  the  terminal  abdominal  joint ;  and  which 
stretches  and  bends  according  as  the  bod}'  is  raised  or  lowered. 

No  sooner  is  the  ovipositor  withdrawn  into  the  abdomen  than 
the  moth  runs  up  to  the  top  of  the  pistil,  uncoils  her  pollen-l)e- 
decked  tentacles,  thrusts  them   into  the  stigmatic   opening,  and 
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works  her  head  vigorously  as  I  have  previously  described  —  the 
motion  being  mostly  up  and  down  and  lasting  several  seconds. 
This  carrying  of  the  pollen  to  the  stigma  generally  follows  every 
act  of  oviposition,  so  that  where  ten  or  a  dozen  eggs  are  consigned 
to  a  single  pistil,  the  stigma  will  be  so  many  times  be-pollened. 
The  ends  of  the  tentacles,  which  arc  most  setose  and  spiny,  and 
which  are  always  curled  into  the  pollen-mass  when  not  uncoiled, 
must  necessarily  carry  a  number  of  pollen  grains  each  time  polli- 
nation takes  place ;  and  I  have  noticed  a  gradual  diminution  in 
the  size  of  the  collected  mass,  corresponding,  no  doubt,  to  the 
work  performed,  which  is  indicated  by  the  rubbed  and  worn  ap- 
pearance of  the  individual  —  the  freshest  specimens  always  having 
the  largest  loads. 

While  oviposition  is  generally  followed  (and  not  preceded  as  I 
formerly  supposed)  each  time  by  pollination,  yet  the  former  some- 
times takes  place  twice,  thrice  or  oftener  without  the  latter  being 
performed ;  and  I  suspect  that  the  converse  of  this  is  equally  true. 

Although  often  marking  the  exact  point  at  which  the  puncture 
was  made,  it  is  so  very  fine  and  the  fruit  tissue  so  soft  and  succu- 
lent that  I  never  succeeded  in  tracing  the  passage  to  the  locus  of 
the  egg  until  1  dipped  the  pistil  in  ink.  If  carefully  done,  with- 
out bruising  the  surface  or  allowing  the  ink  to  run  in  at  the  stigma, 
the  fruit,  by  this  operation,  will  be  discolored  only  where  the  ink 
has  followed  the  recent  puncture,  which  may  then  be  traced  by 
means  of  a  lens  ;  though  by  extraordinary  practice  and  manipula- 
tion it  might  doubtless  be  traced  under  the  microscope,  without 
such  aid.  The  egg  is  ver}^  narrow  and  elongate,  soft,  flexile, 
rather  translucent,  pointed  anteriorly  and  of  the  exact  color  of  its 
surrounding.  It  lies  curved  in  the  ovarian  cavity,  always  on  the 
rounded  side  next  the  primary  dissepiments  (in  the  cases  I  have 
noticed)  and  with  the  anterior  end  for  the  most  part  close  to  the 
placenta.  These  facts  are  best  ascertained  a  day  or  two  after  the 
ftruit  is  plucked,  when,  in  the  ink-dipped  specimens,  a  sunken  black 
cicatrice  forms  around  the  mouth  of  the  puncture,  and  the  ova- 
rian cavity  enlarges  by  the  shrinking  of  the  adjoining  tissues.  I 
have  little  doubt  but  that  the  egg  increases  in  bulk  before  hatching, 
under  the  influences  of  impregnation  and  endosmosis,  and  Dr. 
Engelmann  tells  me  that  he  has  been  able  to  trace  the  embrvo 
larva  under  the  extremelj'  delicate  egg-covering  and  to  observe  it 
curled  up  at  the  anterior  end  of  the  egg  which  greatly  enlarges. 
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This  larva  hatches  on  the  fourth  or  fifth  day  after  the  laying  of 
the  egg^  and  usually  commences  feeding  between  two  ovules^ 
which,  in  consequence  of  its  action,  swell  abnormally*.  ThuH  in 
making  a  longitudinal  section  of  the  fruit  these  swollen  ovuleii 
often  indicate  the  presence  of  the  worm  where  it  would  otherwise 
be  overlooked  while  very  small. 

While  oviposition  generally  takes  place  in  the  manner  described, 
the  moth  head  outwards  and  straddling  two  stamens,  an  entirely 
opposite  position  must  sometimes  be  assumed,  since  larvn;  and 
punctures  are  not  unfrequentl}^  found  in  the  upper  part  of  the 
fruit,  especially  where  a  single  one  is  stockeil  with  ten  or  a  dozen 
larvie,  as  is  sometimes  the  case.*  As  the  fruit  enlarges,  the  mouth 
of  the  puncture  forms  a  slight,  discolored  depression,  more  notice- 
able in  some  varieties  than  in  others  ;  but  the  passage-way  becomes 
obliterated. 

My  observations  this  summer  might  be  extended  much  in  detail. 
They  have  convinced  me  more  than  ever  that  Pronuha  is  the  only 
insect  by  the  aid  of  which  our  yuccas  can  be  lull}'  fertilized ;  for 
I  have  studied  this  fertilization  diligently  night  after  night,  with- 
out seeing  an}'  other  species  go  near  the  stigma.  The  stigmatic 
opening  closes  after  the  first  night  and  I  know  of  no  crepuscular 
or  nocturnal  species  which  could  collect  the  requisite  amount  of 
pollen  and  bring  it  so  to  bear  on  the  stignui  that  each  ovule  wouM 
receive  the  inllucncc  of  a  pollen  grain.  The  species  already  enum- 
eratedt  as  freciuenting  yucca  are  mostly  diurnal  an<l  have  n<;lhiug 
to  do  in  the  work  ;  and  wherever  I  have  excluded  the  moth  from 
the  fiowers,  by  enclosing  the  latter  with  netting,  no  fruit  has  bc*en 
produced.  I  am  therefore  le<l  to  believe  that  the  few  rare  instances 
of  yucca-fertilization,  in  localities  where  Pronuha  may  be  presumeil 
not  to  occur,  have  been  brought  about  by  another  insect  acciden- 
tally, or  by  the  stamens  reaching  an  exceptional  length,  and  the 
anthers  being  brought  into  contact  with  the  stigma  by  the  con- 
niving of  the  closing  petals.  1  have  found  the  stamens  of  varying 
length  in  the  fiowers  on  the  same  panicle  and  in  some  instances 
almost  as  long  as  the  pistil. 

It  is  my  intention  to  obtain  a  large  number  of  cocoons  this  year 
and  it  will  give  me  pleasure  to  distribute  them  among  those  who 


*  I  h:ivo  ouuiited  as  in.my  an  twenty-one  larva;  in  a  single  capsule  uf  what  i»  aitpar- 
enUy  )'.  fl  tccula. 

t Trans.  St.  Lou's  Ac.  Sc,  iii.  No.  1,  p.  50. 
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grow  the  3'ucca  in  those  parts  of  this  country  or  in  Europe  where 
seed  is  not  produced.  The  cocoons  will  be  best  sent  in  early 
spring  and  should  be  buried  three  or  four  inches  beneath  the  soil 
at  the  foot  of  the  plant. 
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Prehistoric  H^ces  of  the  United  States.* — Had  the  so-called 
Indian  never  existed  in  North  America,  it  would,  we  think,  have 
been  a  more  satisfactory  undertaking  to  endeavor  to  solve,  from 
existing  data,  the  mystery  of  that  forgotten  people  of  this  conti- 
nent, now  known  as  *' Mound-builders."  Careful  as  one  may  be, 
it  is  impossible  to  avoid  uniting  the  traces  of  the  two  people, 
especially  when  describing  stone  implements,  while  professedly 
treating  of  but  one  of  these  races.  Even  among  the  many  relics 
of  the  redmau  found  in  the  Atlantic  states,  there  are  frequently 
gathered  single  specimens,  that  seem  applicable  to  the  mound- 
builder  rather  than  to  the  Indian  ;  so,  judging  from  relics  of  this 
character  oulv,  there  seems  to  be  a  closer  tie  between  the  two 
peoples  than  the  learned  author  of  the  volume  before  us  is 
disposed  to  admit.  Such  is  the  impression  made  by  a  careful 
perusal  of  that  portion  of  the  work  whiclji  describes  the  stone 
implements  found  in  and  near  the  earthworks  referable  to  the 
mound- builders ;  and  it  is  the  copper  weapons  and  pottery  that 
distinguish  this  people,  studied  only  by  the  smaller  relics  that  are 
found ;  for  no  stone  implement  occurs  in  the  mounds,  or  is  other- 
wise assignable  to  the  mound-builders,  that  is  not  also  character- 
istic of  Indian  '•  tinds."  When,  on  the  other  hand,  we  familiarize 
ourselves  with  the  wonderful  mounds,  for  temple  sites,  for  sacrifice 
and  sepulture,  and  with  the  long  lines  of  an  enclosure  for  defence 
and  other  purposes,  then  indeed,  we  see  abundant  reason  for 
drawing  the  lines  between  the  people  who  erected  them  and  the 
ruder  red  men ;  ancl  admitting  that  *'"  a  broad  chasm  is  to  be 
spanned  before  we  can  link  the  mound-builders  to  the  North 
American  Indians." 

*  I'l-ebidtonc  liucea  of  tlie  United  SUitCd  of  America.    By  the  lute  J.  W.  Foster, 
LL.D.    Chicago,  S.  C.  Griggd  and  Co.    8vo,  cloth,    pp.416.    lllUbtraleU. 
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In  the  opening  chapters  of  the  book,  Dr.  Foster  gives  an  ad- 
mirable resume  of  the  evidences,  in  Europe  and  in  the  United 
States,  of  the  antiquit}'  of  man ;  and  follows  these  chapters 
with  others  on  the  geographical  distribution  of  the  works  of  the 
mound-builders ;  shell-banks  (which  are  as  referable  to  Indians 
as  to  mound-builders)  ;  tlie  construction  of  the  mounds  ;  the  arts 
and  manufactures  of  their  builders,  and  also,  on  their  copper- 
mining  oi)erations  at  Lake  Superior. 

Succeeding  these,  is  an  exceedingly  Interesting  chapter  on  the 
crania  of  the  mound-builders,  and  then,  after  discussing  manners 
and  customs  as  the  basis  of  ethnic  relations,  the  author  asks  in 
chapter  x,  "Who  were  the  mound-builders?" 

We  have  not  the  space  to  enter  into  a  detailed  analysis  of  the 
several  chapters,  briefly  noticed  above,  although  embracing  so 
many  subjects  that  are  of  steadily  increasing  interest  to  American 
archaeologists.  As  the  main  object  of  the  work,  however,  is  to 
solve  the  deep  mystery-  of  the  origin  and  fate  of  the  mound-build- 
ers, it  is  well  that  Dr.  Foster*s  own  repl}'  to  these  questions 
should  be  given.  He  writes,  with  reference  to  the  first  of  these, 
"  Instead  of  seeking  to  establish  ethnic  relations  between  the 
mound-builders  and  any  of  the  races  of  the  Old  World,  founded  on 
the  apparent  similarit}'  of  manners  and  customs,  I  would  look 
rather  for  their  origin  to  that  race  who,  in  times  far  remote,  flour- 
ished in  Brazil,  some  of  whose  crania  are  found  in  the  bone-caves 
of  Minas  Gertes,  in  connection  with  mammalian  bones  belonging 
to  genera  and  species  now  extinct." 

With  reference  to  their  fate,  while  occupants  of  the  t<»rritor}' 
where  their  earthworks  now  are  found,  he  remarks:  ''The  dis- 
tinctive character  of  the  mound-builders'  structures,  and  also  the 
traditions  which  have  been  preserved,  would  indicate  that  this 
people  were  expelled  from  the  Mississippi  valley  b}-  a  fierce  and 
barbarous  race,  and  that  the}'  found  refuge  in  the  more  genial 
climate  of  Central  America,  where  they  developed  those  germs  of 
civilization,  original!}*  planted  in  their  northern  homes,  into  a 
perfection  which  has  elicited  the  admiration  of  every  modern  ex- 
plorer." 

We  have  here  two  very  clear!}'  expressed  ideas  as  to  the  origin 
of  the  mound-builders  in  North  America,  and  of  their  departure 
therefrom.  Dr.  Foster  does  not  believe,  as  we  have  seen,  in  an 
earO-a- American  origin  of  this  people ;   but  seeks  it  rather  in  the 
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discoTenr,  by  Dr.  Land,  in  BrmziU  ^\>f  hnman  bones  of  both  saexes 
entirely  preserred  and  partiallv  petrified.;  in  f«ct^  truly  fos&il 
liones,  mixed  with  those  of  gigantic  and  extinct  animals^***  ^^and 
points  oat  the  similarity  of  the  crania  fW>m  Brazil  with  authentic 
mound-builders*  skulls,  that  similarity  being  ^^  a  remarkable  de* 
ficiency  of  the  fh>ntal  eminences^  amounting  to  an  almoe»t  entire 
absence  of  the  forehead,"  and  Airther  adds«  ^^  a  type  which  we  fimi 
delineated  on  the  monuments  of  Mexico  and  Central  America  and 
which  is  seen  in  the  crania  recovered  fix>m  the  shores  of  Lake 
Michigan  and  the  banks  of  the  Wabash  and  Mississippi.*' 

These  mound-builders'  skulls,  it  appears,  fVom  Dr.  Foster's  re* 
searches,  ^^  differ  on  the  one  hand  finom  the  Indian  ty|)e,  which  is 
brachycephalic,  and  fVom  the  Teutonic,  on  the  other,  which  is 
dolicocephalic.  They  are  intermediate,  or  orthocephalic ;"  and, 
after  giving  some  craniological  details,  adds,  ^^  I  think  we  are  Jus- 
tified in  drawing  the  conclusion  that  the  mound-builders  were  not 
the  ancestors  of  North  American  Indians." 

The  conclusion  drawn  being  that  orthocephalic  mound-builders 
could  not  or  did  not  degenerate  into  rcdmen,  who  according  to 
Retzius  are  brachycephalic,  '^on  that  side  of  our  continent  which 
looks  towards  Asia  and  the  isles  of  the  Pacific"  aiul  dolicoce- 
phalic along  the  Atlantic  seaboard,  being  nearly  rolatcii  to  the 
Guanches  of  the  Canary  Islands,  and  the  Caribs — but  that  ^'  the 
primeval  people  of  Brazil,  the  Huanchas  of  Peru,  the  plntfonn 
builders  of  Mexico  and  the  mound-builders  of  the  Mississippi 
Valley"  were  closely  aliitKl  people.  Of  these,  however,  Dr. 
Foster  distinctly  states  that  the  latter  arc  orthocephalto ;  while 
Retzius  describes  the  others  as  decidedly  dolicocephalic.  If 
therefore  both  authors  are  correct,  we  cannot  trace  the  conneo- 
tion  l»etween  the  mound-builders,  as  described  by  Dr.  Foster,  and 
the  races  described  by  Retzius,  to  whom  our  author  refers  so 
frequently,  as  to  the  characteristics  of  their  crania.  And,  on  the 
other  baud,  if  the  ortbocephali  are  derived  fVom  dolicocephalic 
autochthones  of  Brazil,  why  may  not  their  descendants  have  be- 
come, by  sexual  selection,  brachycephalic  red  men,  or  indeed  re- 
verted to  the  ancestral  dolicocephalic  form  ?  The  fossil  men  of 
Minas  Gerses  may  be  the  ancestors  of  the  mound-builders,  but  do 
the  craniological  details  brought  forward  by  Dr.  Foster,  of  them- 
selves prove  it? 

•Journ.  Anthrop.  Inst.  London :  Vol.  il,  p.  408. 
AUm.  NikltIlikU6T,  VOL.  VU.  40 
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A  word  more,  and  we  have  done.  We  have  asserted  that  cor 
author  did  not  seek,  oujb  of  America,  for  the  origin  of  the  Ameri- 
can races.  Such  would  seem  to  be  his  opinion,  when  he  asks  the 
question  (chap,  x)  ^^  Who  were  the  mound-builders  ?*'  and  also  in 
discussing  ^^  manners  and  customs  as  the  basis  of  ethnic  rela- 
tions:" but  in  chapter  xi,  we  find  Dr.  Foster  asserting  that  he 
doubts  not  ^Hhat  there  will  be  found  continuous  and  anintermpted 
causes  which  shall  explain  all  the  diversities  in  the  different 
branches  of  the  human  family,  without  the  necessity  of  resorting 
to  independent  creations."  To  this  we  cannot  subscribe,  and 
think  we  see  in  it  a  contradiction  to  the  whole  tenor  of  the  pre- 
ceding chapters. 

The  antiquity  of  the  redman  in  America  can  scarcely  be  meas- 
ured ;  it  is  probable  that  he  ^^  witnessed  the  declining  existence 
of  the  mastodon  and  megalonyx,  in  the  later  ages  of  the  glacial 
period*"  —  that  of  the  mound-builder  can  scarcely  be  greater, 
and  efforts  to  trace  his  origin  ^^  to  a  common  fountain  of  life,  as 
with  other  paces  now  inhabiting  the  earth,  soon  involve  the  inves- 
tigator in  the  mazes  of  conjecture." 

We  learn  from  the  preface  of  the  volume  before  us,  that  Dr. 
Foster  hoped  at  a  later  day  ^'  to  draw  more  liberally  from  the  ma- 
terials at  his  command."  It  will  ever  be  a  source  of  regret  that 
his  untimely  death  has  forever  ended  his  valuable  labors  in 
American  archaeology.  Valuable  and  interesting  as  is  the  work 
we  have  briefly  reviewed,  we  doubt  not  but  that  a  more  compre- 
hensive monograph  from  the  same  gifted  source  would  have  over- 
come many  of  the  difliculties  that  now  beset  the  path  of  American 
archa3ologi8ts. — C.  C.  A. 

Classification  of  North  American  Beetles.! — Since  his  re- 
cent return  from  a  stay  of  several  years  in  Europe,  Dr.  LeConte 
has  applied  himself  to  the  study  of  our  beetles,  and  with  what 
success  may  be  seen  in  the  amount  of  work  contained  in  the  two 
pamphlets  we  notice  in  this  number  of  the  Naturalist. 

Though  this  second  part  is  much  smaller  than  the  first,  and 
treats  of  but  two  families,  the  Spondylidaj  and  Cerambycidai,  yet 
the  work  is  done  in  the  same  thorough,  comprehensive  way  that 

*  Dr.  Jos.  LeiUy,  in  Indigenous  Races  of  the  Karth,  p.  xviii. 

t  Classiflcution  of  the  Culeopteru  of  North  America.  Prepared  for  the  Smithiionian 
Institution  by  John  L.  LeConte,  M.  D.  Part  ii.  Washington,  May-^nne,  1S73.  6to. 
pp.  (>U. 
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characterized  the  first,  and  which  places  the  author,  in  his  mas- 
terly grasp  of  the  subject,  foremost  among  the  living  writers  on 
Coleoptera. 

Each  family  of  beetles  is  faWj  characterized,  with  detailed  de- 
scriptions of  the  subfamilies,  tribes,  and  brief  diagnoses  of  all  the 
genera,  together  with  interesting  remarks  of ,  a  general  nature. 
The  work  when  completed  will  necessarily  be  a  complement  as 
well  as  supplement  of  Lacordaire's  famous  '^Genera  of  Ck>leop- 
tera,"  and  will  invite  the  attention  of  European  entomologists, 
while  in  America  it  will  be  the  Coleopterist's  vdde  mecum. 

New  North  American  Beetles.* — Dr.  LeConte,  in  this  second 
part  of  "  New  Species  of  North  American  Coleoptera,"  describes 
eighty-nine  new  species  of  beetles,  mostly  fh>m  the  Pacific  coast. 
A  number  of  new  genera  are  also  characterized. 
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Flowering  op  Aplectrum.  —  With  us  the  flowering  of  Apleo- 
trum  hyemale  Nutt.  appears  to  be  an  exceedingly  rare  event ;  so 
much  so,  that  close  watching  of  the  plant  in  our  woods,  for  sev- 
eral years,  on  my  part,  has  been  unrewarded  by  a  single  instance 
of  its  blossoming.  The  experience  of  others  corroborates  the 
conclusion  that  it  is  a  shy  bloomer,  at  least  in  Michigan.  I  am 
anxious  for  information  on  the  point  referred  to,  as  regards 
other  localities.  A  friend  once  succeeded  in  obtaining  the  flowers 
by  taking  up  the  plants  in  the  spring,  and  keeping  them  in  saucers 
of  the  rich  black  mould  which  the  Aplectrum  loves  so  well,  thor- 
oughly moistened.  A  plant  which  I  once  potted  sent  up  a  fine 
scape,  several  inches  high,  but,  owing  to  the  want  of  proper  care 
during  my  absence  from  home,  it  did  not  come  to  perfection. 

The  Aplectrum  was  formerly  well  represented  in  the  woods 
north  of  Detroit ;  but  the  encroachment  of  the  city  is  fast  destroy- 
ing the  station  which  was  remarkable  for  the  abundance  of  this 
rather  scarce  plant.  However,  it  is,  even  now,  far  from  exhausted. 
On  the  20th  of  April,  1873, 1  took  from  a  space  about  ten  feet 
square,  in  a  piece  of  beech  woods,  thirty  of  these  plants,  which  I 

•New  Species  of  North  American  Coleoptera.  Prepared  for  the  SmithBonian  Institn- 
tlon  by  John  L.  LeConte,  M.D.  Part  ii.  (Smithsonian  Miscellaneoas  CoUections  (9&I), 
Waahington,  May-June,  1873.    8vo.  pp.  71. 
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transferred  to  my  garden,  in  the  hope  of  seeing  them  blossom.  I 
shall  duly  communicate  the  result.  Some  years  ago,  I  gave 
several  handsome  roots  to  a  Boston  fHend,  for  cultivation ;  but 
I  have  not  heard  since  regarding  them.  Some  which  I  have 
kept  potted  for  three  years  invariably  send  up  every  summer 
their  large,  many-plaited  leaves,  which'  remain  throughout  the 
winter  as  usual;  but  the  flowers  are  not  produced.  It  may  be 
that,  in  order  to  procure  the  desired  result,  the  pot  should  DOt 
be  kept  housed  during  winter,  but  remain  plunged  in  the  open 
ground. 

I  have  thought  that  perhaps  the  destruction  of  the  native  forest, 
depriving  the  plant  of  some  element  necessary  to  its  perfect  devel- 
opment, is  the  cause  of  its  so  seldom  or  never  blossoming  here. 
This  is  a  suggestion  worthy  of  note  as  regards  the  history  of 
other  plants  as  well  as  of  this  one.  Of  late  years  the  Aplectnim 
is,  with  us,  of  less  luxuriant  growth  than  formerly. — IIenby  Gill- 
man,  Detroit i  Michigan. 

A  Yew  Flowering  in  Winter. — About  six  weeks  ago  I  nipped 
a  small  spray  off  a  dwarf  yew  tree,  protruding  through  the  snow, 
in  my  neighbor's  garden.  It  was  my  intention  to  press  it ;  but 
for  immediate  convenience  it  was  put  in  a  glass  of  water,  in  the 
sitting  room,  and  for  some  time  no  more  was  thought  about  it.  A 
few  daj's  ago  (Feb.  7),  I  was  astonished  to  find  a  number  of  full 
blown  flowers  on  the  spray.  These  pretty,  diminutive  objects 
were  accompanied  with  an  interesting  phenomenon.  The  anthers 
kept  up  a  little  fusillade  of  explosions,  throwing  off  the  yellow 
pollen  in  tiny  clouds.  My  thumb  nail,  which  hapi^ned  to  be  near 
one  of  the  little  globular  catkins  about  as  large  as  a  canary's  eye, 
was  quite  yellow  with  the  ejected  powder.  I  shook  off  some  on 
the  slide  of  a  microscope.  The}'  were,  in  form,  when  under  a  lens 
of  high  power,  like  angular  pebbles,  and  although  I  had  barely 
touched  the  slide  with  my  nail,  yet  the  number  of  pollen  grains 
under  the  microscope  was  innumerable.  To  me,  this  affair  was 
intensely  interesting,  and  a  very  pleasant  episode  in  a  sick  room. 
The  entire  process  can  doubtless  be  repeated  b}-  an^'  one,  with  the 
certainty  of  success,  even  in  midwinter.  The  pretty  little  stran- 
gers still  continue  blooming  on  my  table,  and  impart  a  cheeriness 
to  this  unusually  bleak  St.  Valentine's  Day. — S.  L.,  in  Monmouth 
Democrat^  Freehold,  N,  J, 


Vjlbiatioxs  is  31ep£Ola  axp  Uttxawa, — On  th*  ITth  of  Juw^* 
187:3. 1  found  in  the  woods  netr  FrMi«ricton.  N.  B.«  a  sfw^imon 
of  Medeoia  Tls^nica  (not  rare  in  thesae  |>Art«)«  |H>$««s$ii^  ih« 
following  nnnsoal  cbancteri$Ucs. 

The  wbole  plant  was  about  eighteen  inches  high.  Inst<^ad  of 
the  osnal  whorl  of  leaves  near  the  middle  of  the  stem*  the  whole 
of  these  were  clustered  at  the  summits  there  prcnlucing  a  sort  of 
double  whorU  of  twelve  leaves  in  alK  the  lower  and  outer  l>oing 
of  the  usual  size  and  gradually  becoming  smaller  and  ovaUlanceo- 
late  towards  the  top,  thus  embracing  the  upi^r  whorl  of  throe 
leaves  usually  found  beneath  the  flower.  The  latter  was  still 
more  anomalous  in  character,  the  single  blossom  (which  was  <>rtvf« 
and  not  recurved,  upon  a  short  stout  peiiunde)  having  one  |HHal 
recurved  between  two  of  the  sepals,  which  with  the  remaining 
petals. were  alike  and  spreading,  with  incurveil  oilges.  Within 
the  perianth  were  four  other  boiiies,  apparently  |H>tals,  but  some* 
what  stamen-like  in  aspect,  followed  by  three  gooii  and  three  a|>* 
parently  abortive  stamens,  the  whole  surrounding  six  dark  purple 
stigmas !  Are  these  results  the  etfect  of  an  effort  at  reversion, 
or  are  they  due  to  a  partial  consolidation  of  the  two  or  more  (low- 
ers usually  found  in  the  same  situation — or  ))oth? 

Another  euriosit}^  though  less  remarkable  than  the  last,  and 
recently  observed  h}'  me,  is  a  specimen  of  Uvuhvia  svssilifoUa 
possessing  three  well  formed  flowere  instead  of  the  solitary  one  or 
rarely  two,  describeil  in  Gray's  Manual  as  usual  with  the  plant. 
Both  of  the  above  specimens  were  preserved  and  ai*e  now  in  my 
herbarium. — L.  W.  Bailey. 

A  New  Ballast  Waif.  —  Kaighn's  Point,  opposite  Philadel- 
phia—  a  place  where  ballast  is  discharged  —  is  noted  for  the  I'or- 
eign  plants  which  appear  there  year  after  year,  some  of  which  are 
disposed  to  remain.  To  the  list  of  such  plants  which  has  been 
published  we  may  now  add  a  remarkable  one,  Calycem  hahamiti' 
foliay  a  native  of  Buenos  Ayres,  a  representative  of  a  singular 
small  family,  nearly  allied  to  CompositfP^  and  peculiar  to  extra- 
tropical  South  America.  It  was  collected  by  Mr,  Isaac  Hurk, 
and  determined  by  Dr.  H.  Letfmaun  of  Philadelphia. — A.  G. 


ZOOLOGY. 

The  Preservation  of  the  Lower  Animals. — I  have  the  honor 
of  making  known  to  the  class  two  methods  that  I  have  employed 
at  Helgoland,  during  the  last  season,  for  the  preparation  and  pres- 
ervation of  Medusae,  Ctenophorse,  Noctilucae  and  most  of  those 
lower  forms,  transparent  as  crystal,  which  live  at  the  surface  of 
the  sea,  and  which  the  use  of  the  towing  net  furnishes  in  abun- 
dance. I  submit  to  the  class  different  Medusae  (Oceania,  6ery- 
onopsis),  Ctenophorae  and  some  Noctilucae  prepared  for  several 
months,  and  remarkable  for  their  perfect  preser\'ation. 

One  of  these  methods  consists  in  the  use  of  a  weak  solution  of 
osmic  acid,  the  other  in  the  use  of  picric  acid. 

Osmic  acid  has  been  constantly  employed  in  histology,  espe- 
cially for  the  study  of  the  nerv^terminations,  and  Max  Schultze 
has  made  known,  by  his  beautiful  researches  on  the  structure  of 
the  retina,  all  the  advantages  which  the  use  of  this  reagent 
presents.  Not  only  does  the  osmic  acid  harden  the  most  delicate 
tissues  and  organs,  allowing  us  to  make  fine  sections,  but  it 
possesses  the  valuable  property  of  coloring  brown,  afterwards 
black,  the  fatty  parts  in  general,  and  more  particularly  myeline. 
It  tints  in  brown  epithelial  cells  and  muscular  tissues ;  it  renders 
ver}'  apparent  the  fibrillar  structure  of  the  cylinder  of  the  axis  of 
nervous  fibres,  and  brings  out  clearly  the  isolated  nerve  fibrillae. 
Very  recently,  F.  S.  Schultz  has  employed  with  great  success 
osmic  acid  for  his  beautiful  histological  researches  on  Cordylb- 
phora  lacustris.  This  reagent  indicates  admirably  the  limits  of 
the  cells  and  brings  out  well  their  different  characters. 

I  have  used  osmic  acid  to  prepare  Medusa;  and  Ctenophora;,  in 
order  to  save  them  from  the  destructive  action  of  alcohol,  in  the 
following  manner.  The  object  is  placed  in  a  very  feeble  solution  of 
osmic  acid,  for  a  time  varying,  according  to  the  nature  of  these  mi- 
nute organisms,  from  fifteen  to  twent3'-five  minutes.  After  this  lapse 
of  time  the  animals  are  colored  pale  brown  ;  the  cells  of  the  endo- 
derm  and  the  organs  attached  to  the  endodei;^iic  layer  are  alone  col- 
ored, and  the  other  tissues  preserve  their  original  transparence. 
Thanks  to  this  coloration  of  the  endodermic  cellules  the  gastro-vas- 
cular  canals  are  admirably  indicated,  and  the  cirrhi  become  more 
distinct  than  in  the  small,  living  Medusae.     At  the  same  time  all  the 
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tissues  harden,  and  we  can  then  withdraw  ft'om  the  acid  solution 
the  objects  which .  have  been  submitted  to  its  action,  wash  them 
carefully  several  times,  and  then  place  them  in  strong  alcohol 
without  running  the  risk  of  finally  destroying  either  their  elegant 
forms  or  the  transparence  of  their  tissues.  We  can  even  after 
several  weeks,  and  probably  after  several  months,  study  the  organ- 
ization and  the  structure  of  these  delicate  beings  as  well  as  if  we 
had  them  living  under  our  eyes. 

Another  method  Uiat  I  have  employed  with  success  consists  in 
the  use  of  picric  acid  in  a  concentrated  aqueous  solution.  I  have 
preserved  in  this  liquid,  for  about  six  weeks,  small  Medvisse 
(Oceania)  and  Noctilucse.  We  only  notice  that  the  small  Medusa, 
which  are  perfectly  transparent  in  life,  have  become  plainly 
opaque. .  I  have  examined  microscopically  some  Noctilucse  thus 
preserved,  and  can  state  that  they  appear  just  as  they  came  from 
the  sea.  —  E.  Van  Benedek. 

The  Avi-fauna  of  Colorado. — Dr.  Coues,  in  the  June  number 
of  the  Naturalist,  criticises  the  Holden- Aiken  list  of  the  Birds  of 
Colorado.  So  far  as  his  criticism  has  any  pertinence,  it  would 
seem  to  be  to  complain  of  the  incongruity  of  grouping  in  the  same 
list  bii'ds  found  in  northern  and  in  southern  portions  of  this  terri- 
tory. If  this  were  the  first  time  that  local  lists  were  made,  based 
on  political  and  disregarding  natural  lines,  it  would  perhaps  be 
worth  while  to  discuss  this  point.  Or  I  might  fall  back  upon  my 
reserved  rights,  and,  while  allowing  to  my  critic  the  full  right  to 
his  individual  opinion,  claim  the  right  to  differ,  toto  ccdo.  Or  I 
might  cite,  in  extenuation  of  my  offence,  a  well  known  list  of  New 
England  Birds,  in  which  "  such  birds  as"  the  hooded  warbler  and 
the  Canada  jay  "find  themselves  in  ornithological  company  they 
never  saw  outside  of  a  book — "  or  that  of  the  birds  of  Arizona, 
or  of  South  Carolina  wherein  similar  forced  associations  are  only 
possible  dum  longo  intervallo.  But  my  transgression  is  one  for 
which  I  propose  to  make  no  excuse,  and  for  which  I  do  not  need 
even  such  iUustrious  examples ;  and  I  would  not  now  have  re- 
ferred to  this  critique  but  for  an  unfortunate  error  which  I  deem  it 
important  to  set  right.  Facts  are  more  valuable  than  mere 
unsupported  theory,  and  illustrations  are  peculiarly  unfortunate 
when  they  contradict  instead  of  confirming  an  hypothesis.  Such 
is  the  case  with  my  critic.    To  demonstrate  the  impropriety  of  the 
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Holden-Aiken  list,  Dr.  Coues  says  ''such  birds  as  Cfeococcyx  CalU 
fomianua  and  Pipilo  mesoleucus  find  themselves  in  ornithological 
company  they  never  saw  outside  of  a  book."  Now  so  far  fh>m 
demonstrating  the  incongruity  of  this  list,  the  sentence  I  quote 
proves  the  need  of  it.  It  enables  us  to  teach  even  so  good  an 
ornithologist  as  our  critic,  and  it  also  s^iows  that  it  is  never 
safe  to  argue  on  merely  negative  ground.  The  illustration  he  baa 
chosen,  so  far  from  confirming,  reAites  his  objections.  Mr.  Aiken 
informs  me  that  not  only  are  both  of  these  birds  found  in  Colo- 
rado, even  in  the  same  county,  but  that  he  knows  positively  of 
several  instances  in  which  O.  Californianus  and  P,  mesoleuau 
have  been  seen  within  a  few  rods  of  each  other.  A  valid  reason 
might  also  be  urged  for  the  absence,  in  the  list,  of  any  description 
of  Junco  Aikeniy  but  it  would  not  interest  your  readers  to  hear  it : 
enough  that  it  was  both  unavoidable  in  itself,  and  a  postponement 
rather  than  an  omission. — ^T.  M.  Brewer. 

Malformations. — Last  winter  one  of  our  pupils  at  New  Bruns- 
wick, N.  J.,  communicated  the  fact  that  he  had  purchased,  the  pre- 
vious autumn,  of  a  huckster  woman  in  Newark,  a  pair  of  young 
ducks,  each  having  four  wings.  The  woman  had  twelve  for  sale, 
and  said  that  the  eggs  were  laid  by  a  well  formed  bird ;  that  she 
hatched  a  brood  of  sixteen,  every  one  of  them  having  four  wings. 
The  youth  said  that  his  birds  used  both  pairs  of  wings  in  filing, 
that  is,  in  moving  rapidly  on  the  surface  of  the  pond.  The}'  did 
not  live  long.  Whether  this  was  due  to  any  defective  vitality  in 
the  birds,  or  to  an}'  extraneous  cause,  could  not  be  learned. 

But  we  turn  from  these  traditionary  facts  to  a  catastrophe,  which 
our  own  eyes  have  inspected,  as  having  befallen  a  family  of  cats. 

About  a  mile  and  a  half  from  Freehold,  N.  J.,  lives  an  intelli- 
gent family  who  have  had  for  several  years  an  annual  litter  of 
malformed  cats.  Several  years  ago  a  3'oung  male  cat  was  brought 
from  AUentown,  some  twenty  miles  distant.  This  cat  had  a  de- 
formity in  one  front  foot,  which  had  six  toes.  It  coupled  with  a 
cat  of  normal  form  and  parts,  and  a  litter  of  four  or  five  was  the 
result,  all  with  six-toed  front  feet.  The  she  cat  became  trouble- 
some, getting  into  the  pantry,  and  so  was  sent  ofi*.  The  kittens 
were  disposed  of  except  one.  With  this  the  paternal  cat  united, 
and  the  result  was  four  kittens  each  having  six  toes  on  each  fore- 
foot, and  five  on  each  hind-foot.     This  intermixing,  as  I  under- 
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stand,  by  this  Grimalkin  Turk,  has  gone  on  for  some  four  years, 
and  to-day,  July  29th,  I  examined  one  of  his  daughters,  some 
three  months  old,  which  has  six  toes  on  each  of  the  hind-feet,  and 
seven  toes  on  each  of  the  fore-feet.  The  fore-feet  are  bifVircated ; 
that  is,  they  have,  as  it  were,  each  two  paws  to  one  foot,  the 
outer  paw  of  each  foot  being  much  the  larger,  and  having  four 
toes ;  and  the  inner,  or  smaller  paw,  on  each  foot,  having  three 
toes.  This  kitten  was  one  of  a  Utter  of  four,  all  malformed  pre- 
cisely alike.  On  some  points  I  could  not  get  the  exact  informa- 
tion desired.  But  I  should  think  that  the  vitality  of  these  cats 
is  becoming  less  and  less,  as  they  do  not  become  common.  To  me 
it  seems  astounding  when  I  attempt  to  conceive  of  the  physical 
equation  which  enters  into  this  erratic  conception  —  the  minute- 
ness of  the  abnormal  material  which,  plus  the  normal  substance 
as  imparted  by  the  spermatozoon,  gives  the  initial  impulse  to  a 
result  so  eccentric.  If,  as  Goethe  declared,  ^^  It  is  in  her  mon- 
strosities that  Nature  reveals  to  us  her  secrets,"  one  would  like  to 
know  something  of  the  mode  and  motive  of  such  a  distribution  of 
the  life  force.  During  our  inspection  of  Miss  Tabbie  it  was  all 
very  well  so  long  as  we  stroked  her  back  with  one  hand.  She 
purred  as  expressive  of  true  feline  luxuriousness ;  and,  what  is  not 
common,  she  even  licked  the  other  hand  as  indicating  affection. 
But  when  we  meddled  with  her  extremities,  she  evidently  regarded 
it  as  taking  personal  liberties  with  unpleasant  peculiarities ;  and 
instantly  rewarded  our  duplicity  by  investing  in  our  hand  the  seven 
talons  concealed  in  that  duplex  napkin. — Samuel  Lockwood. 

The  "  Willow  Wands  "  from  Burrard's  Inlet. —  I  have  been 
able  definitely  to  place  the  above,  referred  to  by  my  friend  "W.  H. 
D.,"  on  page  488  of  this  volume  of  the  Naturalist,  by  the  receipt 
in  this  city  of  several  specimens  in  good  preservation.  The 
"wands"  or  ''switches"  prove  to  be  what  the  majority  of  scien- 
tific gentlemen  who  had  seen  specimens,  supposed,  viz.,  the  cen- 
tral stalks  or  axes  of  Alcyonoid  polypes,  but  do  not  belong  to  the 
genus  UmheUvlaria  as  suggested  by  me,  but  to  a  new  species  of 
Pavonaria,  which  I  have  described  in  the  "  Mining  and  Scientific 
Press  "  (August  9th)  of  this  city,  under  the  name  of  Pavonaria 
BUikei.  Jt  is  a  beautiAil  form  resembling  in  a  general  way  the 
British  species  P,  quadrangularis  from  Oban.  The  most  perfect 
specimen,  but  not  the  largest,  displayed  some  245  ^-like  rows, 
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and  numbered  about  5000  individual  polypes.  With  P.  Blakei 
were  received  specimens  of  PennattUa  tenua  Gabb,  described  in 
Proc.  Cal.  Acad.,  vol.  ii. — R.  E.  C.  Stearns,  San  Franciaco. 

The  Kingfisher. —  In  a  recent  number  of  the  Naturalist  is  a 
note  by  Dr.  Abbott  contradicting  Darwin's  statements  as  to  the 
manner  in  which  the  kingfisher  {Ceryle  alcyan)  takes  its  food. 
Permit  me  to  add  my  testimony  in  favor  of  Darwin.  HaviDg  ob- 
served the  habits  of  birds  for  some  years  I  can  say  that  the  king- 
fisher divides  its  food  by  means  of  its  bill,  before  swallowing. 
The  smaller  fish  being  soft  are  easily  crushed  and  divided  while 
being  swallowed.  The  larger  fish  are  frequently  partially  swal- 
lowed and  so  carried  to  a  convenient  perch  and  there  disgorged, 
and  then  a  few  strokes  of  the  bill  divide  it  ready  for  digestion. 
A  dissection  of  a  kingfisher  will  show  the  above  to  be  the  case. — 
E.  E.  Breed,  Duluth^  Minn. 

The  ^^  Horned  Toad." — It  may  be  of  some  interest  to  the 
readers  of  the  Naturalist  to  know  that  the  common  homed  toad 
{Phrynosoma  comuta)  produces  a  large  number  of  young  at  a 
single  birth.  Last  summer  Mr.  George  Eddy  of  this  city  brought 
me  a  toad  which  had  given  birth  to  twenty-five  little  ones,  and  two 
weeks  ago  (July  14)  a  boy  called  after  me  and  showed  me  a  toad 
which  only  two  hours  before  had  given  birth  to  twenty-seven. 
The  young  were  exceedingly  active  and  could  run  as  rapidly  as 
the  old  one. — John  Wherrell,  Leavenworth,  Kansas. 

The  Black  Snowbird  Breeds  on  the  Gratlock  Range.  —  I 
have  for  some  time  suspected  that  the  black  snowbird  {Junco 
hyemaUs)  breeds  on  the  mountains  of  this  region ;  but  I  have 
never  found  the  nest  of  this  bird  here  till  to-day.  To-day  I  found 
the  nest,  with  two  eggs,  on  one  of  the  hills  belonging  to  the  Gray- 
lock  range.  It  was  on  the  ground  just  under  the  edge  of  a  little 
bank  and  was  made  of  dried  grasses  and  lined  with  black  hair. 

Jacob  Horton,  of  the  senior  class  in  this  college,  found  the  nest 
and  eggs  of  this  bird  on  Graylock  a  few  days  ago.  —  Sanborn 
Tenney,  WUliams  College,  Aug.  6,  1873. 

Addition  to  the  Avi-fauna  op  America.  —  One  of  the  birds 
obtained  by  our  party  in  the  Aleutian  Islands  during  last  season, 
with  an  incomplete  set  of  eggs,  was  forwarded  by  Prof.  Baird  (to 
whom  the  specimens  were  submitted)  to  Mr.  Harting  of  London ; 
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it  is  the  Tringa  crassirostris  of  Temminck  and  Schlegel-,  a  species 
hitherto  known  only  from  eastern  China  and  Japan,  and  an  inter- 
esting addition  to  our  northwestern  fauna. — W.  H.  Dall. 

GEOLOGY. 

On  a  Few  Mineral  LocALrriES  which  are  Not  Mentioned  in 
THE  Books. — Beryl  occurs  sparingly  in  the  southern  part  of  Sul- 
livan, New  Hampshire.  I  have  an  absolutely  perfect  crystal,  both 
terminations  perfect,  from  this  place.  Dana  mentions  beryl  from 
Sullivan  with  a  query. 

From  Alstead,  N.  H.,  I  have  obtained  crystals  of  beryl  which 
have  yielded  the  most  beautiful  gems.  The  beryl  here  is  found 
near  the  well  known  mica  quarry.  In  the  mica  quarry  itself  there 
occurs  an  interesting  variety  of  albite,  containing  prominent  scales 
of  a  silvery  colored  mica.  The  small  crystals  of  beryl  fVom  the 
old  mica  quarry  are  remarkable  for  their  modified  terminations. 

In  Gilsum,  N.  H.,  I  have  obtained  crystals  of  beryl,  and  fine 
crystals  of  mica.  I  found  them  in  a  cut  made  through  the  coarse 
granite,  for  the  highway,  between  Gilsum  and  Marlow. 

A  mile  or  two  northwesterlv  ft-om  the  centre  of  the  town  of 
Acworth,  N.  H.,  and  on  the  north  side  of  the  old  highway  from 
this  town  to  North  Charlestown,  there  is  a  locality  of  blue  kya- 
nite,  an  account  of  which,  however,  I  gave  at  the  Troy  meeting 
of  the  American  Association  for  the  Advancement  of  Science. 
The  kyanite  will  be  seen,  by  the  careful  observer,  on  the  stone 
wall  by  the  wayside,  and  it  is  found  in  place  a  little  to  the  north- 
ward of  the  wall.  A  variety  of  kyanite  (fibrolite?)  is  common  in 
the  mica  slate  of  the  eastern  part  of  Marlow,  N.  II.  Black  tour- 
maline also  occurs  in  this  town. 

Plumbago  occurs  sparingly  in  the  last  named  town  ;  also  more 
abundantly  in  Weare,  N.  H.  The  fact  of  its  occurrence  in  Weare 
may  have  been  recorded  before.    I  am  not  sure  about  it. 

Acicular  crj'stals  of  rutile  in  perfectly  limpid  quartz  occur  as 
bowlders  in  the  southern  part  of  New  Hampshire.  I  have  one  of 
these  which  I  obtained  in  Jaffk'ey,  N.  II.,  but  of  its  exact  locality  I 
am  not  now  sure.  I  may  here  add  that  I  have  a  similar  specimen 
fh>m  the  northern  part  of  Vermont,  and  from  the  fact  that  not  a 
few  specimens  of  this  sort  have  been  found  in  these  two  states,  it 
is  evident  that  somewhere  to  the  northward  there  is  an  important 
locality  of  this  n\ineral. —  Sanborn  Tennet. 
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The  "Glades"  op  Maryland.— Will  you  call  the  attention  of 
geologists  who  may  be  passing  over  the  Baltimore  and  Ohio  rail- 
road to  this  very  peculiar  region  ?  From  a  bird's-eye  view  which 
I  had  from  a  summit,  a  little  north  of  Oakland  station,  in  Alle- 
ghany county,  I  am  satisfied  that  these  meadows  were  the  scat  ci 
ancient  glaciers.  If  this  is  so,  it  brings  the  former  glacier  level 
of  the  Alleghanies  much  lower  than  has  heretofore  been  supposed ; 
that  is  to  say  down  to  2400  or  2500  feet  above  mid-Ude  at  Balti- 
more. —  George  Gibbs,  New  Haven, 

Bowlders. — I  believe  it  has  long  l)een  known  that  in  many 
cases  bowlders  are  formed  by  exfoliation  and  disintegration  in  the 
very  situations  in  which  we  find  them.  Fine  examples  of  granite 
bowlders  of  this  sort  occur  near  the  ordinary  stage  road  about 
five  or  six  miles,  more  or  less,  north  of  the  Yosemite. —  Savborv 
Tennet. 

ANTHROPOLOGY. 

The  Age  op  the  Famous  Gaudeloupe  Skeleton. — M.  Ilamy 
has  just  made,  at  the  Museum  of  Natural  History  at  Paris,  a  die- 
covery  of  much  interest  in  relation  to  the  age  of  the  famooi 
Gaudeloupe  skeleton.  He  found  in  one  of  the  blocks  containing 
a  skeleton  of  a  child  eight  years  old,  an  amulet  of  jade,  represent- 
ing a  batrachian.  This  jewel  he  pronounces  to  be  of  Carib  origin. 
Rochcfort  and  Du  Tertre  speak  of  the  fondness  of  the  primitive 
inhabitants  of  this  archipelago  for  certain  green  and  red  stones, 
and  especially  those  which  had  the  form  "grenouille"  (frog).  The 
block  was  carried  to  Paris  at  the  same  time  as  the  one  enclosing 
the  skeleton  examined  by  Cuvier.  Abridged  from  the  Paris 
^^  Journal  des  Dchats** 


MICROSCOPY. 

A  New  Chimney  for  Microscope  Lamps. — Mr.  Wenham  uses 
as  a  chimney  a  cylindrical  brass  tube  with  a  space  cut  out  of  one 
side,  which  space  is  closed  with  an  ordinary  glass  slide  held  in 
place  by  a  spring  clip.  The  tube  is  not  liable  to  accident,  and 
the  perishable  part,  the  glass  slip,  can  be  instantly  replaced  wher- 
ever the  microscopist  may  be,  while  the  peculiarly  shaped  glass 
chimneys,  commonly  used  on  microscope  lamps,  cannot  be  obtained 
away  from  the  large  cities. 


MICROSCOPY. 
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Fig.  U8. 


Separating  Diatoms. —  In  cleaning  diatoms,  and  in  preparing 
other  microscopic  specimens,  it  is  often  necessary  to  decant  part 
of  the  fluid  in  a  Tcssel  without  disturbing  the  remainder,  in  order 
to  separate  those  objects  or  particles  which  are  heavy  and  settle 
promptly  from  those  which  are  lighter  and  remain  longer  diffused 
through  the  liquid.  When  no  great  nicety  is  required,  the  upper 
portion  of  the  liquid  may  simply  be 
poured  carefhlly  off  ft*om  the  lower ;  as 
in  washing  sediments,  where  all  but  the 
heavier  part  is  to  be  thrown  away.  A 
much  better  separation  is  accomplished 
by  a  syphon,  either  the  upper  or  the  low- 
er portiouf  preferably  the  latter,  being 
quietly  drawn  off  by  this  means.  This 
apparatus  is  so  simple  as  to  be  easily 
made  and  managed,  and  easily  cleaned 
for  subsequent  use.  Of  the  more  com- 
plicated contrivances  for  this  use,  one 
of  the  best  is  Benning*8  (See  Nave's 
Collector's  Hand  Book  of  Algae,  etc., 
London,  1869,  p.  26),  which  consists 
of  a  tall  Jar  with  a  series  of  stop-cocks  or  taps  at  various  heights, 
the  water  containing  the  objects  being  conducted  by  a  Ainnel  to 
the  bottom  of  the  Jar,  and  the  objects  escaping  with  the  water 
fh>m  the  various  taps  according  to  the  readiness  with  which  they 
settle  through  the  water.  Another  plan,  a  modification  by  John 
H.  Martin  of  a  previously  used  apparatus  (see  Martin's  Manual 
of  Microscopic  Mounting,  London,  1872,  p.  24),  consists  of  a 
closed  cylinder  with  several  tubes  leading  through  the  top,  the 
lower  ends  of  these  tubes  opening  inside  of  the  cylinder  at  dif- 
ferent heights,  and  the  fluid  being  forced  out  through  them  by  the 
pressure  of  a  column  of  water  carried  in  a  flexible  rubber  tube. 
The  disadvantages  of  these  contrivances  are  their  complexity,  diflS- 
culty  of  cleaning,  and  danger  of  imperfect  cleaning.  A  simpler 
arrangement  is  to  use  a  tube  drawn  out  to  a  funnel-shape  at  the 
bottom,  and  closed  below  by  a  spring-tap  consisting  of  a  rubber 
tube  pressed  together  by  a  wire  spring  as  represented  in  the  cut. 
This  apparatus,  described  in  the  *^  Collector's  Hand  Book"  (p. 
22)  and  elsewhere,  is  easily  worked  and  cleaned,  and  eminently 
satisfactory.  Though  much  used  abroad,  it  has  scarcely  been 
adopted  in  this  country. 


Spring  Tap. 
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Note  on  a  New  ^  Objective. — In  the  Naturalist  for  Aogosi 
appears  the  announcement  that  ^^Mr.  Tolles  has  recently  com- 
pleted a  ^  objective  perfectly  satisfactory  to  himself."  Now  the 
fact  is  Mr.  T.  never  constructed  an  objective  of  any  power  **  per- 
fectly satisfactory  to  himself,"  and  I  really  think  ft  necessary  to 
put  in  a  plea  in  abatement  to  this  effect. —  Robt.  B.  Tolles. 

Wales. — Wm.  Wales,  who  has  been  abroad  this  summer,  has 
returned  to  Fort  Lee,  N.  J.,  and  resumed  work  in  the  construction 
of  his  well-known  and  much-used  objectives. 

NOTES. 

At  the  second  meeting  of  the  Agassiz  Natural  History  Club, 
lield  at  the  Anderson  School  of  Natural  History,  July  80th,  Mr. 
Jordan  gave  an  account  of  two  algie  common  on  our  shores, 
known  as  Chordaria  flagelliformis  and  Dictyosiphon  feniculceens^ 
which  have  been  considered  as  distinct  plants  and  referred  to  dif- 
ferent orders.  Areschoug  suggested,  some  time  ago,  that  the  latter 
was  but  an  abnormal  state  of  the  former,  but  this  >iew  has  not 
been  accepted  by  other  algologists.  Mr.  Jordan  showed  a  drawing 
of  a  spiscimen  of  Chordaria  found' in  Pcnikese  harbor,  two  of  whose 
branches  were,  to  all  appearances,  Dictyosipbon,  both  to  the  naked 
eye  and  under  the  microscope.  Unless  the  I)ict3'osiphon  were 
parasitic,  which  on  close  examination  seems  impossible,  or  unless 
it  be  not  identical  with  the  plant  described  under  that  name  in 
Europe  he  thought  we  must  conclude  that  the  two  alleged  species 
are  but  different  forms  of  Clwrdaria  JiageUfformis. 

Mr.  IngersoU  mentioned  some  of  the  changes  in  the  general 
forms  of  terns,  in  their  growth.  In  the  bird  just  ready  to  hatch  the 
head  is  about  as  bulky  as  the  whole  body,  and  the  distance  from 
the  commissure  to  the  crown  is  nearly  as  far  as  to  the  occiput ;  the 
bill  is  short  and  thick,  the  eyes  well  forward,  large  and  closed. 
The  shoulders  are  tolerably  narrow  and  the  body  widens  and  thick- 
ens posteriorly.  The  legs  are  long  in  proportion,  lack  color  and 
rigidit}^  and  seem  fat  and  useless.  The  body  is  covered  with 
flexible,  hair-like  tubes  instead  of  feathers,  which,  however,  indi- 
cate in  their  areas  of  growth  the  pterylography  of  the  species. 
At  birth  changes  begin  which  culminate  in  maturity.  The  bill 
becomes  long,  attenuated  and  sharp  at  the  tip,  until  it  measures 
from  commissure  to  tip  twice  the  distance  fh>m  commissure  to 
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occiput.  The  bill  is  now  bright  red  with  more  or  less  black 
about  the  tip.  The  black  tip  is  apparent  in  the  embryo,  but  the 
red  does  not  appear  till  the  bird  is  ready  to  fly,  and  then  but 
faintly.  Meanwhile  the  top  of  the  head  flattens  till  the  angle  be- 
tween it  and  the  culmen  is  almost  lost ;  so  that  the  longest  diam- 
eter of  the  head  is  the  horizontal.  The  neck  is  still  long  and 
slender,  but  in  the  body  the  main  bulk  is  anterior  between  the 
shoulders,  and  not  in  the  hinder  part  of  the  body  where  the  yolk 
is  absorbed,  as  in  young  birds.  The  breast  bone  gradually  in- 
creases in  strength  and  the  keel  assumes  its  large  proportions  by 
the  time  of  maturity. 

Mr.  J.  Tingley  asked  if  the  colors  could  be  preserved  in  star- 
fishes. Prof.  Agassiz  replied  that  certain  shades  of  color  were 
more  evanescent  than  others,  but  in  the  end  all  would  disappear. 
Specimens  preserved  in  glycerine  or  alcohol  would  preserve  their 
colors  for  a  short  time.  It  was  not  known  to  what  the  colors  were 
due ;  and  this  was  true  of  all  marine  animals.  Color,  in  some 
fishes  examined,  was  found  to  be  due  to  different  oils  accumulated 
in  distinct  cells,  and  different  tints  arose  ft*om  the  grouping  of  cer- 
tain cells.  The  Professor  said  further  that  nothing  could  be  more 
beautiful  under  the  microscope  than  these  pigment  cells,  and 
it  was  easy  to  obtain  them — only  take  a  little  piece  of  colored  skin. 
He  had  forty  folio  colored  plates  of  one  species  fVom  the  embryo, 
where  the  pigment  cells  were  few,  up  to  older  specimens  where 
they  were  crowded  one  behind  the  other,  and  he  had  seen  them  in 
very  many  conditions,  yet  he  had  not  come  to  the  end  of  the  story. 
The  different  tints  were,  he  supposed,  owing  to  different  oxida- 
tion ;  at  any  rate  the  colors  seemed  to  be  different  conditions  of 
an  identical  substance. 

At  the  recent  meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science  held  in  Portland,  Maine,  from  Wednesday, 
August  20th  to  Tuesday,  the  26th,  one  hundred  and  fifty-seven 
papers  were  entered  on  the  general  list.  Abstracts  were  received 
of  all  but  nine  and  were  referred  to  the  sectional  committees  who 
allowed  most  of  them  to  be  read ;  a  number  that  were  read,  how- 
ever, were  not  approved  by  the  committees  for  publication.  This 
carefVil  discrimination  is  yearly  becoming  more  necessary  in  order 
to  keep  up  the  character  of  the  papers  accepted  for  publication 
and  to  keep  the  limits  of  the  volume  within  the  means  of  the  Asso- 
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elation,  though  it  would  be  a  subject  for  great  regret  if  ftinds  were 
not  at  hand  for  the  printing  of  every  paper  that  advanced  science. 

The  very  opportune  donation  of  one  thousand  dollars  by  Mrs. 
Elizabeth  Thompson,  the  first  patron  of  the  Association,  will  allow 
the  commencement  of  a  new  series  of  publications  of  papers  em- 
bodying original  research,  thus  enabling  the  committee  to  show 
especial  honor  to  such  papers.  Sevent3'-seven  of  the  papers  pre- 
sented were  referred  to  Section  B  (natural  history)  and  many  of 
them  were  of  first  rank  in  scientific  importance. 

The  general  character  of  the  meeting  was  decidedly  scientifiCt 
and  the  discussions,  though  sometimes  sharp,  were  carried  on  with 
a  general  good  feeling  and  no  personalities  arose  to  mar  the  good 
nature  of  the  meeting.  The  rooms  of  the  City  Building,  where  all 
the  meetings  were  held,  were  all  that  could  be  desired.  The  Local 
Secretary  and  a  few  other  members  of  the  Local  Committee  were 
indefatigable  in  their  efforts  to  make  the  meeting  pleasant  and  soc- 
cessful  so  far  as  the  local  arrangements  were  concerned.  It  most 
be  confessed,  however,  that  the  social  element  and  the  sympathy 
of  the  citizens  generally  with  the  objects  of  the  Association  were 
far  less  than  at  any  previous  meeting  which  we  have  attended. 
The  lunch  given  by  the  ladies  of  Portland  and  the  clam  bake  at 
Old  Orchard  Beach  broke  the  ice  a  little,  but  that  hearty  entering 
of  the  citizens  into  the  objects  of  the  Association,  which  has  char- 
acterized former  meetings,  was  wanting.  The  excursions,  by  nul 
and  steamer,  after  the  adjournment,  were  much  enjoyed  by  those 
able  to  remain  and  take  part  in  them.  About  two  hundred  old 
members  were  present  and  one  hundred  and  ten' new  members  were 
elected.  Prof.  Lovering  in  his  closing  remarks  as  president  made 
an  eloquent  speech  and  declared  the  twenty-second  meeting  closed 
at  11  o'clock  A.  M.  on  Tuesday,  August  26th. 

Among  the  important  business  transacted  during  the  session 
was  the  report  of  a  special  committee  on  a  revision  of  the  Consti- 
tution, looking  to  a  better  carrying  out  of  the  objects  of  the  Asso- 
ciation. This  report  will  come  up  for  action  at  the  next  meeting 
which  will  be  held  at  Hartford,  Connecticut,  on  the  second  Wed 
nesda}'  of  August,  1874. 

The  general  oflScers  of  the  next  meeting  are  Dr.  J.  L.  LeCont 
President ;  Prof.  C.  S.  Lyman,  Vice  President ;  Dr.  A.  C.  Hamli 
General  Secretary ;  Mr.  F.  W.  Putnam,  Permanent  Secretar}*. 
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BT  PROF.  LOUIS  AGASSIZ. 

The  subject  announced  in  the  programme  for  this  evening's 
lecture  is  "  The  Structure  and  Growth  of  Domesticated  Animals." 
It  would  take  a  year's  course  to  do  justice  to  the  whole  subject, 
and  I  had  therefore  to  choose  a  portion  of  it,  and  especially  such 
a  part  as  may  give  you  an  idea  of  the  difSculties  of  investigating 
some  of  the  topics  which  are,  perhaps,  of  the  greatest  importance 
in  practical  life.  It  is  often  expected  that  science,  will  furnish  all 
the  information  wanted  at  a  given  moment,  but  unfortunately 
science  is  not  always  ready.  My  object  is  to  show  that  you 
must  have  knowledge  before  you  can  apply  it,  and  that  knowledge 
is  not  always  to  be  had  for  the  asking.  There  is  not  always  that 
information  on  hand  which. may  be  needed  even  for  the  most 
useful  purposes ;  and  in  order  to  allay  the  impatience  which  is 
sometimes  manifested  in  respect  to  the  want  of  usefulness  on  the 
part  of  scientific  men  and  their  ability  to  enter  into  the  arena  of 
practical  life,  I  wish  to  show  you  how  difiScult  it  is  to  handle  some 
of  the  subjects,  and  I  have  chosen  one  respecting  which,  of  course, 
a  farming  community  supposes  that  science  can  furnish  all  the 
information  wanted. 

*  Deliirered  before  the  State  Board  of  Apiculture  at  Barre,  December  8d,  1872.  From 
the  Twentieth  Annual  Rci>ort  of  the  Secretary  of  the  Massachusetts  Board  of  Agricul- 
ture. We  are  indebted  to  C.  L.  Flint,  Esq.,  Secretary  of  the  Board,  for  the  ase  of  the 
accompanying  llluBtrationB. 

Entered,  accordlnff  to  Act  of  Congress,  In  the  year  1873.  by  the  Pbabodt  ACADEMY  OF 
SCUEXCS,  In  the  Oflloe  of  the  Librarian  of  Congress  at  Washington. 
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Concerning  the  anatomy  of  our  domesticated  animals  there  is  a 
great  deal  known  ;  enough  to  give  a  good  idea  of  the  pecnliarities 
of  the  full-grown  animals  of  the  different  kinds  which  we  raise  to 
use  for  various  purposes.    Concerning  the  functions  of  their  organs, 
there  is  also  a  great  deal  known,  which  is  of  value  and  service  to 
guide  us  in  our  treatment  of  them.    Nobody  expects  to  treat  a 
pig  as  he  treats  a  horse  ;  and  the  difference  in  our  management  of 
two  such  animals  is  determined  by  what  we  know  of  their  struc- 
ture, by  what  we  know  of  the  functions  or  the  play  of  their  char- 
acteristic organs ;  but  there  is  one  topic  about  which  the  fanner 
would  like  to  know  more,  and  that  is  in  reference  to  breeding ; 
and  especially  such  points  in  the  process  of  breeding  as  would 
enable  him  to  do  certain  things  which  would  add  greatly  to  the 
value  of  our  stock.     If  it  were  known  how  to  raise  male  animals 
in  places  where  it  is  desirable  to  have  them  in  larger  numbers,  if 
it  were  known  how  to  raise  heifers  in  those  regions  where  dairy 
farming  is  largely  carried  on,  imagine  what  an  advantage  it  would 
be  to  be  able  to  determine  beforehand  the  sex  of  the  animals  to 
be  bred.    Unfortunately,  we  do  not  know  enough  to-day  to  guide 
us  in  that  direction,  and  yet  I  have  not  the  remotest  doubt  that 
the  time  is  coming  when  we  shall  be  able  to  bring  forth  what  we 
want,  as  we  have  been  able  to  produce  certain  peculiar  modifica- 
tions of  the  various  kinds  of  domesticated  animals  to  suit  our  pur- 
poses,— when  we  want  beef  rather   than  milk,  when   we    want 
strength  rather  than  delicacy  of  structure.     Now,  how  shall  we 
get  at  it?     We  have  not  the  information.     You  may  consult  the 
men  of  science,  the  most  learned  men  of  the  day  in  every  part  of 
the  world,  and  they  will  say,     "Upon  these  topics  we  have  no 
satisfactory  knowledge  whatsoever."     It  is  to  be  reached  only  by 
studying   the   various  functions   connected   with   the  process   of 
breeding,  by  studying  especially  the  earlier  stages  of  the  growth 
of  animals  with  which  we  are  familiar,  and  studying  them  with 
reference  to  that  point.     Upon  that  topic  I  will  make  a  few  state- 
ments concerning  the  facts  with  which  I  am  familiar. 

It  is  not  long  since  all  animals  were  divided  into  two  classes 
with  reference  to  their  breeding.  Some  were  called  oviparous — 
that  is,  egg-laying  animals,  which  multiply  by  laying  eggs,  out  of 
which  a  young  animal  is  eventually  evolved  ;  the  others  were  called 
viviparous,  —  such  as  bring  forth  living  young,  after  a  more  or  less 
protracted  gestation  ;  and  these  two  classes  of  animals  were  sup- 
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posed  to  be  widely  different  one  from  another,  both  in  structure 
and  in  mode  of  reproduction ;  but  less  than  fifty  years  ago,  a 
German  physiologist,  Karl  Ernst  von  Baer,  one  of  the  ablest 
investigators  of  our  century,  made  the  astounding  discovery  that 
all  animals  bring  forth  eggs  that  may  not  be  distinguished  from 
one  another  at  a  certain  stage ;  that  all  our  cattle,  all  our  domes- 
ticated animals,  all  the  beasts  of  the  forest,  as  well  as  all  the 
birds  on  earth,  produce  eggs  similar  to  one  another.  This  seems 
a  very  extraordinary  statement,  yet  perhaps  I  shall  be  able  to 
make  you  familiar  with  the  fact,  and  to  make  you  understand  it 
as  fully  as  you  know  that  your  hens  lay  eggs.  But  the  eggs  of  a 
great  many  animals  most  useful  to  us,  and  of  those  about  which 
we  would  like  to  know  most,  have  not  been  studied  microscop- 
ically. I  have  devoted  a  great  deal  of  my  life  to  similar  topics, 
and  I  have  never  yet  seen  the  egg  of  a  mare ;  I  have  never  yet 
seen  the  egg  of  a  cow ;  I  have  never  yet  seen  the  egg  of  a  pig ; 
yet  I  believe  that  these  animals  bring  forth  eggs  as  much  as  the 
animals  that  have  been  investigated  with  reference  to  that  point. 
A  sufficient  number  of  quadrupeds  have  been  studied  to  leave  no 
doubt  that  all  quadrupeds  produce  eggs  as  well  as  birds,  as  well  as 
all  other  animals,  without  exception.  One  of  the  ablest  physiolo- 
gists of  our  time.  Professor  Bischoff,  of  Munich,  has  devoted  over 
twenty  years  of  his  life  to  the  study  of  a  few  of  these  animals, 
and  the  results  of  his  investigations  are  embodied  in  a  volume  of 
many  hundreds  of  pages,  with  a  large  number  of  plates,  represent- 
ing the  history  of  only  four  species  of  quadrupeds.  One  is  the 
rabbit,  another  is  the  dog,  a  third  is  the  guinea-pig,  and  the  fourth 
a  species  of  deer  which  is  common  in  the  forests  of  Europe, — the 
roebuck ;  and  the  history  of  these  animals,  as  presented  in  this 
volume,  covers  only  the  very  earliest  period  of  gestation, — and 
mainly  that  portion  of  their  history  embraced  during  the  first 
days  of  gestation,  during  the  time  when  the  egg  of  these  animals 
is  transformed  into  a  germ  which  grows  to  be  an  animal  like  the 
parent.  Now,  unless  we  can  have  a  similar  history  of  any  one  of 
our  more  valuable  domesticated  animals,  as  of  the  horse,  or  of  the 
cow,  we  cannot  expect  to  know  how  to  influence  their  reproduc- 
tion. This  is  the  very  foundation  of  all  knowledge  in  that 
direction.  What  will  be  necessary  for  that?  When  these  inves- 
tigations began  they  were  made  upon  animals  which  could  be 
secured  at  the  lowest  price ;  they  were  begun  with  the  hen.    Two 
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young  German  physiologists,  Pander  and  D* Alton,  ander  the 
guidance  of  Professor  Dollinger,  began  that  study,  and,  in  order 
to  ascertain  how  the  chick  is  formed, — not  how  the  chick  grows 
in  the  egg,  but  how  it  is  formed  during  the  first  hours  after  the 
sitting  of  the  hen  upon  the  egg  has  begun,  —  they  opened  three 
thousand  eggs.  Now,  why  is  it  that  we  have  not  yet  such  knowl- 
edge of  the  horse?  Because  there  are  not  three  thousand  mares 
to  be  sacrificed  to  study  their  development;  and  unless  some 
means  are  found  by  which  something  of  the  kind  can  be  done,  we 
cannot  have  the  beginning  of  the  history  of  that  one  animal ; 
unless,  perhaps,  with  the  greater  knowledge  we  now  possess  and 
long  acquired  skill,  a  smaller  number  of  individuals  may  suffice ; 
but  not  until  hundreds  and  hundreds  of  animals  are  sacrificed  for 
that  purpose,  under  proper  conditions,  can  we  have  the  first  fact 
concerning  their  history.  And  if  you  find  in  physiological  text- 
books this  subject  treated  as  if  it  were  entirely  known,  it  is  simply 
because  the  data  in  reference  to  the  animals,  the  physiology  of 
which  is  given  in  our  text-books,  are  borrowed  from  the  four  ani- 
mals carefully  studied  by  Bischoff,  and  not  from  any  particular 
knowledge  obtained  from  the  domesticated  animals  themselves. 
When,  in  our  human  physiology  the  embryology  of  the  human 
race  is  presented,  it  is  largely  illustrated  by  conditions  which  have 
been  studied  from  the  rabbit,  the  dog,  the  guinea-pig  and  the 
roebuck.  Direct  observations  are  so  few  that  they  are  hardly 
worth  mentioning.  A  few  cases  of  suicide  have  furnished  the 
only  information  which  is  on  record  concerning  the  first  condition 
of  the  human  being. 

And  now  I  propose  to  show  you  what  an  egg  is,  and  then  to 
satisfy  you  that  all  animals  proiluce  such  parts  as  deserve  tlie 
name  of  egg. 

A  hen's  egg,  surrounded  by  its  shell,  which  is  calcareous,  is 
lined  on  the  interior  by  a  double  membrane.     A  skin  extends  over 
the  whole  internal  surface,  and  that  skin  is  double ;  and  in  one 
part  of  the  shell  it  recedes  from  the  shell  and   leaves  an  opei 
space,  which  is  the  air-chamber  of  the  egg.     These  are  only  prr 
tections  of  the  egg,  and  are  formed  last  upon  it.     In  the  interim 
of  the  egg  we  have  a  round  ball  of  yolk  which  is  suspended  in  t 
egg  by  two  cords  of  somewhat  harder  albumen  than  that  wb 
surrounds  the  yolk.     These  two  cords  keep  the  yolk  so  suspen 
in  the  egg  that  whatever  position  you  give  the  egg,  certain  p 
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always  remain  uppermost.  You  may  open  any  number  of  eggs 
and  you  will  always  find  that  a  little  white  speck  stares  you  in 
the  face.  You  may  turn  the  egg  as  you  please,  but  that  little 
speck  will  always  be  uppermost.  This  is  owing  to  the  fact  that 
the  yolk  is  heavier  in  one  portion  and  lighter  in  another  and  that 
it  may  swing  upon  the  two  strings  of  albumen  by  which  it  is  sus- 
pended. This  speck,  called  blastoderm  by  embryologists,  is  the 
part  from  which  the  young  chick  is  developed  when  the  egg  is 
brought  under  proper  conditions  of  temperature,  etc. 

As  to  the  albumen,  or  white,  it  is  not  one  mass  ;  it  consists  of 
a  number  of  layers ;  and  when  you  boil  an  egg  so  that  the  whole 
is  hardened,  it  is  easy  to  see  that  it  peels  off  in  these  layers, 
which  are  deposited  one  after  another.  Now  such  an  egg  has  a 
history.  It  does  not  begin  to  be  an  egg  of  that  size ;  it  does  not 
begin  with  having  a  shell ;  it  does  not  begin  with  having  these 
membranes  within  the  shell ;  it  does  not  begin  with  having  the 
white  around  the  yolk.  There  is  a  time  when  the  egg  has  neither 
shell,  nor  these  membranes,  nor  the  white,  but  when  the  whole  egg 
is  yolk;  and  you  may  find  such  eggs  in  the  organ  called  the 
ovar}',  in  which  the  eggs  are  produced.  If  we  look  carefully  at 
the  ovary  of  the  hen,  we  find  that  it  contains  a  variety  of  eggs. 
It  has  eggs  which  have  attained  to  their  full  size — they  are  about 
the  size  of  a  small  walnut — it  may  contain  a  certain  number  of 
these — but  by  the  side  of  these  large  yolks  there  are  smaller 
yolks  of  various  dimensions,  and  if  you  will  examine  minutely, 
you  will  soon  see  that  there  are  those,  which,  at  the  distance  of 
a  few  feet,  you  could  not  see  at  all,  even  if  I  represented  them 
magnified  a  great  many  times ;  and  you  gradually,  by  learning  to 
watch  more  and  more  closely,  detect  among  this  mass  of  eggs 
which  are  readily  visible,  others  which  are  less  and  less  distinct 
to  the  eye ;  and  if  you  take  a  magnifying  glass,  you  find  that 
there  are  others  which  had  escaped  your  eye  when  you  had  no 
magnifying  power  to  help  you  ;  and,  if  you  use  higher  and  higher 
power,  you  begin  to  find  that  there  are  more  of  these  most  minute 
eggs,  which  loom  up  to  your  eye  in  proportion  as  you  use  a  higher 
power  of  the  microscope.  It  is  like  the  starry  heavens,  where 
you  have  stars  of  first,  second,  fourth  and  tenth  magnitude,  some 
of  which  are  visible  to  the  naked  eye,  and  others  only  through 
the  telescopes  of  our  observatories.  Yet  all  these  small  specks  in 
the  ovary,  invisible  to  the  naked  eye,  are  bona  fide  eggs.     As  soon 
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as  one  of  the  full-growii  3'olks  drops,  to  be  taken  up  by  the  fal* 
lopian  tubes  and  carried  through  the  oviduct,  there  to  be  sur- 
rounded by  albumen,  and  then  by  a  shell,  —  another  grows  larger, 
and  when  all  those  which  are  at  any  moment  of  Aill  size  hare 
been  laid,  they  are  followed  by  another  crop,  and  crop  after  crop 
comes  to  the  surface  of  the  organ,  ready  to  be  laid  in  sucoessioo. 
If  you  watch  their  growth,  it  is  easy  to  see  that  each  one  passes 
into  the  condition  of  the  eggs  higher  in  size  by  a  process  of  in- 
crease which  is  similar  to  the  process  by  which  a  young  animal 
grows  to  acquire  the  dimensions  of  an  adult.  Nobody  now  doubts 
that  these  small  granules  scattered  through  the  ovary  are  really 
eggs  in  their  incipient  condition. 

How  do  they  look  when  examined  under  the  microscope, — say 
under  a  microscope  magnifying  two  hundred  and  fifty  times  the 
diameter, — an  egg^  therefore,  which  could  not  be  seen  by  any 
human  eye?  You  magnify  it,  as  I  have  said,  two  hundred  and 
fifty  times,  and  you  will  see  that  that  egg  is  a  sphere,  which  you 
may,  with  the  microscope,  magnify  to  look  as  large  as  a  fUll- 
grown  yolk.  It  is  then  perfectly  transparent,  as  if  it  were  ftiU  of 
a  unifoi*m  fluid,  like  water ;  but  at  some  places  on  the  side  it  has 
a  little  vesicle,  a  little  bag,  which  is  also  transparent,  and  may 
only  be  seen  under  skilful  management ;  in  this  again  there  is  still 
another  microscopic  body  which  appears  like  a  small  dot.  Now 
you  examine  an  agg  a  little  larger  than  that,  and  you  will  perceive 
that  in  it  the  fluid  mass  is  obscured  slightly  by  small  dots.  If  you 
apply  the  highest  powers  of  the  microscope  to  these  dots,  you  very 
soon  find  that  they  are  not  solid  granules,  but  that  the}'  are  hollow 
vesicles  which,  in  their  turn,  produce  other  granules  within  them- 
selves, so  that  the  growth  of  an  Qgg  is  in  fact  the  enlargement  of 
little  granule-like  masses  of  animal  substance,  which  are  trans- 
formed into  bag-like  bodies  within  which  the  same  process  is  re- 
peated over  and  over  again.  As  the  whole  egg  grows  larger,  these 
little  granules  burst  and  scatter  their  contents  into  the  surrounding 
fluid  ;  and  the  egg^  from  perfectly  white,  becomes  slightly  tinged 
with  yellow,  and  finall}'  grows  more  and  more  opaque ;  and,  when 
the  yolk  has  acquired  its  full  size  and  is  ready  to  drop,  it  is 
really  an  opaque  mass,  but  consisting  throughout  of  these  minute 
granules. 

Now  let  us  take  the  ovary  of  the  rabbit,  the  guinea-pig,  or  any 
other  quadruped,  and  examine  its  contents,  and  we  see  eggs  ex- 
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actly  like  these  young  eggs  of  the  hen ;  so  similar  to  them,  that 
the  most  skilful  observer  is  incapable  of  distinguishing  the  one 
from  the  other, — the  egg  of  a  rabbit  from  that  of  a  hen.  Of 
course  they  do  not  remain  in  that  condition.  There  is  this  pecu- 
liarity :  that  the  egg  of  a  quadruped  remains  small,  and  while 
retaining  these  small  dimensions  undergoes  of  itself  changes  by 
which  the  germ  is  developed  in  time :  while,  on  the  contrar}^  the 
egg  of  a  bird  grows  large ;  even  before  it  has  its  shell,  its  yolk 
becomes  very  large,  and  it  is  surrounded  by  those  auxiliary 
means  of  protection  necessary  for  an  egg  which  is  to  be  cast 
before  the  germ  is  formed  ;  while  the  fecundated  eggs  of  mammalia 
are  not  cast,  and  the  young  undergo  their  development  in  the  egg 
while  the  latter  is  still  retained  by  the  parent.  And  so  it  has 
been  proved  by  Baer,  that  there  is  no  difference  whatsoever 
between  so-called  viviparous  and  oviparous  animals,  but  that 
all  produce  eggs  which  have  the  same  identical  structure,  and 
which  differ  from  one  another  only  by  their  various  capacities,  by 
the  various  proportions  which  they  attain,  and  by  the  various 
ways  in  which  the  germ  is  developed  in  them. 

One  more  word  to  satisfy  you  that  this  is  the  case  in  all  ani- 
mals. Eggs  of  the  larger  birds  have  been  observed  as  I  have 
said,  and  it  needs  not  to  be  repeated  that  in  every  species  in 
which  the  observation  has  been  carried  on,  it  has  been  found  that 
the  ovarian  egg,  —  that  is,  the  egg  prior  to  its  being  laid, — has 
the  small  dimensions  and  the  peculiar  structure  characteristic  of 
all  ovarian  eggs  in  their  earliest  condition.  This  is  also  the  case 
with  reptiles.  Our  little  turtles  lay  eggs  of  considerable  dimen- 
sions in  comparison  with  their  size ;  but  examine  their  ovary,  and 
you  will  find  that  there  are  contained  in  that  organ  eggs  of  all 
possible  dimensions,  as  in  the  bird,  and  that  when  young  these 
eggs  do  not  differ  from  the  egg  of  the  quadruped.  And  so  it  is 
with  the  fish,  whatever  be  the  kind  of  fish.  I  have  examined 
many  sharks  and  skates,  as  well  as  many  of  our  salmon  and  trout 
and  our  various  kinds  of  suckers  and  codfish,  and  I  know  that 
all  these  different  kinds  of  fish  produce  similar  ovarian  eggs. 
Some  of  them  lay  them  early,  and  lay  eggs  which  are  at  once 
recognized  as  eggs,  and  others  retain  their  eggs  until  the  young 
are  fully  developed  and  they  bring  forth  then,  like  the  quadruped, 
living  young ;  so  that  they  exhibit  within  the  limits  of  one  and 
the  same  class  differences  sim'  ^  which  we  observe  among 
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different  classes  in  the  higher  animals.  And  if  we  pass  from  the 
class  of  fishes  to  the  lower  types  of  the  animal  kingdom, — to 
insects,  for  instance,  Crustacea,  and  worms, — we  find  everywhere 
the  same  process.  Even  the  parasitic  intestinal  worms  are  now 
known  to  be  produced  by  eggs,  and  eggs  which  are  transferred  by 
various  processes  from  one  animal  to  another,  sometimes  with 
their  food  or  drink,  at  other  times  by  boring  into  the  body  of  their 
host,  thus  remaining  parasites  in  succeeding  generations.  The 
same  thing  has  been  observed  among  the  various  kinds  of  moUusks, 
— the  cuttlefish  and  periwinkles,  the  oysters,  mussels,  etc.,  for 
all  these  produce  eggs ;  and  when  the  eggs  are  examined,  at  the 
proper  time,  and  in  a  proper  manner,  they  exhibit  exactly  the  same 
structure  as  those  of  the  higher  classes ;  and  we  may  go  down  to 
the  very  lowest  classes  of  the  animal  kingdom — the  seaurchins, 
the  starfish,  the  jellyfish,  or  even  the  corals  or  polypes,  and  there 
again  eggs  are  found,  and  eggs  which  in  po  way  differ  fVom  those 
of  the  higher  animals. 

From  such  statements,  which  cover  now  such  extensive  ground, 
it  might  be  inferred  that  to  know  one  is  equal  to  knowing  all.  By 
no  means  ;  for  enough  has  already  been  done  to  show  us  that  every 
one  has  its  peculiarities,  every  one  has  its  own  mode  of  develop- 
ment, and  in  every  one  there  are  peculiar  processes  which  make 
the  generalization  only  tnie  in  the  most  comprehensive  form  of 
expression,  and  no  longer  time  in  the  details  of  the  farther  devel- 
opment. So  that  all  our  knowledge  of  the  process  of  reproduc- 
tion in  one  species  of  animals  may  not  give  us  an  answer  when 
we  would  inquire  into  the  corresponding  process  in  another  ani- 
mal. Thus  you  see  the  necessity  of  repeating  for  those  animals, 
the  breeding  of  which  we  would  desire  to  influence,  all  tliose  ob- 
servations which  have  been  made  upon  a  few. 

I  should  like  presently  to  make  some  remarks  as  to  the  kind  of 
training  necessary  for  this,  that  you  may  not  imagine  that  the 
first  enthusiast  can  go  to  work  and  do  it.  It  requires  a  long 
training  to  be  prepared  to  look  at  an  egg,  to  be  prepared  to  see 
how  it  grows ;  but  before  I  make  any  such  remarks,  I  would  say 
a  few  words  more  concerning  the  formation  of  the  germ,  so  that 
3'ou  may  see  what  an  interesting  field  of  obser\'ation  is  now  open 
to  the  student;  open,  not  yet  cultivated;  by  no  means  cultivated 
to  the  extent  desirable  in  order  to  make  the  knowledge  in  any 
way  useful  in  practical  life.     There  is  that  condition  necessary  to 
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all  knowledge,  that  it  should  be  acquired,  not  only  in  its  general 
features,  in  order  to  be  useful,  but  that  it  should  be  brought  to  a 
point  where  it  shall  be  really  applicable  to  any  practical  purpose ; 
and  a  great  deal  of  the  difficulty  in  scientific  investigation  arises 
from  the  fact,  that  while  it  is  easy  to  study,  to  a  certain  extent, 
it  is  not  always  easy  to  carry  our  knowledge  to  the  poin^  where 
its  application  becomes  easy  or  even  practicable.  And  I  would 
say,  to  exonerate  science  from  its  failure  to  make  itself  more  gen- 
e/ally popular  and  practical,  that  the  mental  qualities  required  for 
investigation  are  not  the  same  as  the  qualities  required  for  prac- 
tical application.  You  know  too  much  of  practical  life  to  need  to 
be  told  that  the  importers  who  bring  to  your  manufacturing  estab- 
lishments the  raw  materials  are  not  those  who  make  the  cloth  for 
your  clothes ;  or  that  those  who  import  the  raw  materials  with 
which  all  the  various  maiiufactures  are  produced  are  not  likely  to 
be  themselves  manufacturers ;  and  the  ability  of  the  one  excludes 
very  often  the  ability  of  the  other.  In  scientific  matters  this  is 
perhaps  more  extensivel}^  the  case  than  in  practical  pursuits,  so 
that  a  class  of  men  must  be  educated  who  will  take  up  knowledge 
where  the  scientific  man  leaves  it,  and  carry  it  where  the  man  of 
business,  or  the  practical  man,  requires  it.  I  could  mention  many 
a  case  in  which  scientific  men  have  injured  themselves  in  their 
attempts  to  derive  profits  from  their  scientific  work  or  to  apply 
their  knowledge  to  practical  purposes.  That  will  happen  again 
and  again  when  scientific  men  rashly  enter  the  arena  of  practical 
life.  You  must  allow  them  to  work  in  the  field  for  which  they 
were  prepared,  and  accept  from  them  what  they  can  give.  I  claim 
that  as  due  to  science,  and  I  think  the  sooner  the  community  un- 
derstands  it  the  sooner  will  all  have  the  benefit  of  what  science 
can  produce,  and  cease  to  ask  the  impossible  from  scientific  men. 

In  this  first  presentation  of  the  subject  of  embrj^ology  I  shall 
not  be  able  to  give  the  whole  history  of  the  formation  of  a  new 
being,  but  only  so  much  of  it  as  will  satisfy'  you  that  our  higher 
animals  produce  eggs  like  birds  and  the  lower  classes ;  but  with 
this  essential  difierence,  that  in  mammalia  the  fecundated  egg  is 
not  cast  or  laid,  but  undergoes  all  its  changes  within  the  maternal 
body  until  the  living  young  is  dropped.  Here  are  several  figures  of 
ovarian  eggs  of  the  dog,  rabbit  and  human  female,  which  may  easily 
be  compared  with  the  eggs  seen  in  the  ovary  of  a  henl  Figures 
154,  155,  156, 157,  158, 159, 160  and  161  are  such  ovarian  eggs. 
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Figures  154,  155,  156,  157.  158,  159  and  160  etiow  that  (be  egga 
of  dilTercnl  inaminalia,  siicb  ba  rabbits  ami  dogs.  rGsetnbls  oms 
another  iis  mucli  as  the  eg^s  of  ditfcrent  iipedes  of  birds  belonging 
to  differeDt  orders  of  this  clues. 

The  formation  of  a  germ  in  the  ogg  iH-gins  by  a  very  peculiar 
process,  called  " segtueiitalion."  It  is  iiiKgucstioiiabljr  •  maiil- 
festatioii  of  the  intonial   life  of  the  egg. — for  an  egg  mart  be 
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considered  iis  a  living  body.  Segmentation  consUta  In  IbU. 
Stipposing  wc  have  here  the  egg  of  a  dog,  copied  from  Bucboff 
(fig.  \G-2) :  the  egg  divides  itself  S{>ontaui>ou8ly  into  two  h&tVMt  (fig. 
163),  which  are  entirely  independent  of  one  anntlier,  umi  only  re- 
tained together  by  the  oommon  (envelope  of  the  yolk.  After  Ui*t, 
eaoh  half  divides  itself  into  two  halves  agajjit  ao  that  the  ydk 
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consists  DOW  of  Totir  masses  of  equal  cliinensiona  (fig.  164)  ;  and 
80  the  process  goes  on.  Each  quarter  of  the  yolk  diviiloa  itself 
again  iato  halves,  ao  that  ve  next  have  eight  such  bodies  (fig. 
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165) ;  first,  irregtilar  in  shape,  but  very  soon  assoming  the  form  of 
spliiTew,  wliich  fill  the  cavity  of  the  yolk-membrane.     Kight  balls, 
as  it  were,  resulUng  by  epon-  _   __ 

taneons  division  in  the  formn- 
tion  of  a  mulberry-dike  body 
,    iiH  is  represeute<i  in  fig.  165; 
■  •■■^1  'Hid  this  is  divided  again,  until  j 
W,:7i~f  the  eight  have  become  sixteen 
'  .y"    (figs.  160  and  I67),  the  six- 
teen thirty-two  (fig.  168),  the 
iliii  I  \ -i  t\ii  --i^ly-four,  and  so  on  until  the  whole  of  that  mass  is 
separnted  into  little  granules  which  are  about  as  small  as  tlie  prim- 
I  itive  cells  of  which  the  yolk  consisted  (fig  169).     We  have  then  a 
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welt-kneaded  yolk-mass  very  simitar  to  what  the  priniitiTe  c«U 
vaa,  only  tbat,  instead  of  simple  yollt-cetls,  it  now  consista  of  an 
innumerable  quantity  of  little  spheres  which  have  resulted  from 
the  spontaneous  division  of  the  whole  into  successively  multiplied 
halves.  Tliere  is,  however,  this  ditfcrence, —  that  on  one  side  of 
the  egg  there  is,  when  this  process  is  completed,  a  larger  number 
Fte.  iM.         of  these  smalt  balls  or  globules  than  fic.  m. 

on  tlie  other,  and  they  are  more 
whitish.  The  diflurence  nrisesfrom 
i  the  fact  that  the  balls  multiply  n 
f  on  one  side  than  on  the  other.  In 
quadrupeds  this  prooess  of  self-divi- 
sion pervades  the  whole  yolk,  so 
that  in  the  centre  and  on  the  periphery,  and  on  all  sides,  it  is 
evenly  divided,  escept  tbat  on  one  side  the  spheres  are  somewbM 
smaller  and  also  somewhat  more  whitish.     In  the  yolk  of  a  ben 

Fig.  IM.  PlE.  m.  PIK.  MH. 


the  process  is  widely  difforeut,  and  has  been  known  only  for  a 
comparatively  sliort  time,  for  in  the  hen  the  process  also  takes 
place  before  the  egg  is  laid.     In  order  to  examine  it,  therefore, 
F\x- 1"9.  ^  '"-'"  must   be    killed    and    the   egg   must  be 

observed  during  its  passage  through  tiie  ovi- 
duct, when  on  the  surface  of  the  yolk,  and  on 
surface  only,  furrows  are  marked  as  if  m.'ulc 
,h  a  nail.  These  furrows  are  multiplied  cross- 
wise, and  then  crosswise  again,  and  this  process 
repeated  until  tlie  whole  surface  is  changed 
into  these  same  globular  bodies,  already  noticed 
in  the  rabbit  and  dog,  but  which  in  the  hen  extend  only  over  a 
small  part  of  the  surface  of  the  yolk.  Now  this  small  part  of  the 
surface  of  the  yolk  is  that  white  speck  which  is  seen  at  once  when 
you  opeu  the  shell  of  an  egg  ;  and  from  it  tlie  chicken  is  developed. 
In  fishes,  tliere  is  still  another  process.  Suppose  we  take  the 
salmon.     The  first  segmentation  of  the  yolk  consists  in  halving 
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and  quartering,  and  then  the  process  of  selfHiivision  goes  on  only 
in  one-half,  viz.,  in  the  upper  half  of  the  yolk«  the  lower  half 
undergoing  no  change,  so  that  jou  have  at  first  only  two  s^>here$, 
one  below  and  one  above,  then  two  in  the  upper  part,  then  four  in 
the  upper  part,  then  eight  in  the  upper  part,  then  sixteen  in  the 
upper  part,  the  lower  part  remaining  in  its  primitive  condition,  and 
the  whole  upper  part  finally  being  transformed  into  a  boiiy  similar 
to  what  we  have  as  a  whole  in  the  mammal,  resting  as  it  were  on 
a  cup  of  unaltered,  unchanged  yolk  in  the  lower  part.  In  the  fish, 
it  is  this  mulberry-like,  segmented  portion  of  the  yolk  which  is 
changed  into  the  germ,  while  the  other  half  takes  uo  part  in  the 
formation  of  the  germ,  but  only  feeds  it,  being  in  fact  ab$orbe<i  into 
it.  The  egg  is  actually  a  live  being,  only  it  is  a  live  being  which 
struggles  into  its  structure  by  its  own  activity ;  and  in  the  for- 
mation of  the  organs  it  afterward  possesses,  the  process  of  growth 
is  not  one  of  enlargement  simply,  but  involves  such  changes  as  to 
transform  a  uniform  mass  into  a  variety  of  systems  built  of  ditlbr- 
ent  tissues  and  endowed  with  special  Ainctions.  In  the  chicken, 
two  parallel  swellings  first  arise  along  the  middle  line  of  the  back, 
leaving  a  shallow  Airrow  between  themselves  ;  and  the  white  disk, 
spoken  of  above  as  a  white  speck,  enlarges  and  spreads  so  as  to 
cover  the  whole  surface  of  the  yolk  visible  from  above.  If  you 
look  at  this  furrow  in  a  section  it  will  be  something  like  an  arch, 
open  above.  Gradual!}'  this  Airrow  grows  wider  at  one  end,  with 
indentations  right  and  left,  and  then  the  margins  of  the  disk  H[)rea(l, 
and,  folding  downward,  enclose  more  and  more  of  the  yolk,  und 
the  sides  of  the  furrow  thicken,  so  that  represented  in  profile  it 
will  be  no  longer  a  shallow  Airrow,  but  something  like  a  channel 
or  tube. 

At  this  stage  the  whole  mass  has  still  about  the  same  consis- 
tency everywhere.  It  is  like  soft  jelly  and  a  little  pnlpy,  but  pres- 
ently the  two  edges  of  the  furrow  come  more  closely  together,  and 
finally  touch.  Meanwhile  the  margins  of  the  new  being  rise  in  a 
fold  and  enclose  tho  central  parts,  forming  a  sac  around  the  germ, 
known  as  the  amnios.  The  natural  result  of  the  closing  of  the 
upturned  edges  of  the  germ  is  the  formation  of  a  cavity,  enclosed 
between  these  edges.  That  cavity  now  fills  with  a  transparent  fluid , 
and  as  it  fills  there  appears  something  a  little  more  substantial 
upon  its  sides  and  below  it ;  the  walls  protecting  the  cavity  be- 
come less  transparent    or  even  slightly  opaque ;  then  the  cavity 
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widens  sidewise  on  its  anterior  part,  and  rises  a  little  ttom  the 
rest.  In  one  word,  this  cavity  forms  the  channel  for  the  spinal 
marrow,  and  its  iVont  part  the  cavity  for  the  brain,  and  the  walls 
grow  to  be  flesh  and  bone  to  form  the  dorsal  spine.  The  upper 
part  represents  the  axis  of  the  skeleton,  with  the  surrounding  soft 
parts:  the  lateral  parts  form  the  ribs  with  their  fleshy  covering, 
and,  the  animal  thus  closing  over  the  yolk,  we  have  the  abdomi- 
nal  cavity.  Now,  it  requires  a  little  more  enlargement,  a  little 
more  change  into  different  substances,  to  complete  the  formation 
of  the  new  being.  The  gelatinous  substance  outside  the  main  axis 
is  changed  into  a  fibrous  structure,  which  is  muscle.  The  little 
opaque  bodies  in  the  axis  and  upon  its  sides  absorb  some  earthy 
material  contained  in  the  primitive  substance  fh>ra  which  they  have 
arisen,  and  thus  bone  is  formed.  The  fluid  in  the  upper  cavity  be- 
comes a  little  more  granular  and  more  solid,  and  it  is  the  brain 
and  spinal  marrow.  The  yolk  is  absorbed  during  the  process  of 
growth,  but  the  wall  within  which  it  is  contained  is  elongated  and 
enlarged,  and  in  consequence  of  farther  changes  in  the  substance 
of  that  part  of  the  3'olk  which  is  in  immediate  contact  with  the 
body-walls,  the  alimentary  cavity  is  formed.  You  have,  in  fact,  aU 
the  organs  of  the  animal  growing  in  the  same  way,  by  successive 
transformations  of  the  homogeneous  mass  into  all  the  various  tis- 
sues and  organs  which  build  up  the  animal  in  its  perfect  condition. 

From  the  time  tlie  chick  has  reached  the  condition  in  which  all 
its  organs  are  fairly  sketched,  it  simply  grows  larger  and  larger, 
and  finally  breaks  through  the  shell.  The  skin  has  already  become 
distinct  from  the  muscles  ;  the  feathers  begin  to  be  formed,  and  all 
those  parts  with  which  you  are  familiar  may  readil}'  be  distin- 
guished. You  see  now  by  what  complicated  process  (the  details 
of  which  I  have  considerably  abridged)  this  is  brought  about. 

I  have  given  you  but  a  meagre  outline  of  the  changes  which  take 
place  in  the  formation  of  qnadnipeds,  birds,  reptiles,  and  fishes, 
though  this  may  be  sufficient  to  show  that  these  processes  must  be 
studied  in  every  animal  independently. 

The  figures  on  the  following  page,  representing  a  fish  in  the 
egg,  show  at  once  how  different  the  growth  of  these  animals  is 
from  that  of  the  mammalia  and  birds.  Here  we  have  no  amnios; 
the  3'oung  fish  remains  free  upon  the  surface  of  the  yolk.  The 
structure  of  the  body,  however,  and  the  circulation  of  the  blood 
upon  the  yolk,  are  strikingly  similar  to  those  of  the  dog,  the 
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i-clucken,  or  the  little  turtle.  Compare  in  lliia  resiiect  the  figures 
l,or  D' Alton  with  thoee  of  Bischoff  and  my  own  in  the  embryology 
l«f  oar  terrapone, 

Now,  what  are  the  conditions  necessary  for  making  these  obser- 
iTiitione?  A  man  must  be  practieed,  and  not  only  practised,  but 
Bilhlly  skilled  in  the  ase  of  the  microscope.  lie  must  know  the 
^Btructure  of  the  animal  in  ils  adult  condition  so  aocurately,  and  so 
K'complctely,  that  everj'  difference  in  the  structure  of  tlie  younger 
[•animal  will  at  once  strike  his  eye.  He  must  be  able  to  make  these 
|l  comparisons  without  having  specimens  before  him  for  comparison  ; 

pig.  m. 
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Uie  most  have  appropriated  that  knowledge  to  tiimself  so  com- 
pletely that  he  may  weigh  the  changes  going  on  in  the  substance 
of  the  germ,  merely  by  the  eye,  and  ascertain  every  change  in  so 
accnrate  a  manner  that  he  may  record  the  facts  in  their  true  con- 
nection. And  more  tlian  that,  he  must  lie  able  to  prepare  the 
eonditions  in  which  those  germs  will  not  be  altered  by  being 
brought  under  the  microsco[»e.  Try  to  bring  an  embryo,  a  young 
<chtck,  in  that  early  stage  of  growth,  as  you  see  it  afl^sr  a  few 
'days'  incubation,  under  the  microscope,  and  you  are  hkely  to  find 
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instruction,  we  have  not.  We  have  to  build  them  up,  and  we  shall 
not  have  them  before  the  community  understands  what  are  the 
conditions  necessary  for  the  acquisition  of  new  knowledge  which 
may  improve  the  conditions  of  our  success  in  the  practical  affairs 
of  a  civilized  community. 

You  may  ask  what  text-books  you  shall  take  to  begin  with. 
There  are  none  that  I  would  recommend.  You  cannot  use  the 
present  text-books,  for  most  of  them  are  manufactured  by  people 
who  know  nothing  or  precious  little  of  the  subject  about  which 
they  write.  They  are  mere  compilations,  myle  for  the  market,  by 
men  who  have  no  sort  of  knowledge  of  what  should  be  the  sub- 
stance of  a  text-book ;  and,  what  is  worse  than  that,  our  schools 
are  crowded  with  so  large  a  number  of  pupils  that  the  teachers, 
even  the  very  best  of  them,  have  to  resort  to  all  sorts  of  devices 
in  order  to  keep  alive.  Instead  of  teaching,  that  is,  instead  of 
giving  out  of  their  knowledge  and  their  substance  something  by 
which  they  can  vivify  the  intellect  of  their  pupils,  they  are  forced 
by 'the  pressure  of  numbers  to  direct  their  pupils  to  commit  to 
memory  some  superannuate<l  book,  and  to  make  them  recite  things 
not  worth  knowing.  So  there  we  must  begin.  We  must  begin  by 
relieving  the  teacher  fV*om  a  task  to  which  no  human  being  is 
equal ;  for  it  is  impossible  for  any  one  person  to  teach  eighty 
pupils  well,  in  one  and  the  same  room,  at  the  same  time,  and  to 
teach  every  branch  of  human  knowledge  in  close  successiom.  It  is 
physically  impossible.  It  is  past  endurance;  and  all  those  who 
have  tried  to  do  this  kind  of  work,  honestly  and  faithAilly,  have 
paid  for  the  effort  with  the  loss  of  health.  And  then  there  is 
another  point.  In  order  to  get  men  capable  of  performing  the 
difficult  task  of  teaching,  you  must  give  greater  inducements  to 
able  intellects  to  devote  themselves  to  the  task.  The  teacher's 
profession  must  not  be  the  least  remunerative  of  any  profession 
in  the  community,  as  at  present  it  is.  Only  those  who  by  nature 
cannot  help  being  teachers  go  into  it,  and  their  willingness  to 
teach  is  misused  by  the  community  by  giving  them  a  pittance 
for  their  existence.  So  one  more  thing  is  needed :  you  must  or- 
ganize normal  schools  to  educate  teachers  of  natural  history  and 
science  generally.  You  must  not  only  determine  that  you  will 
introduce  these  branches  of  knowledge  into  your  schools,  but  you 
must  prepare  teachers  for  the  task. 
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ON  STAUROLITE  CRYSTALS  AND  GREEN  MOUNTAIN 
GNEISSES  OF  THE  SILURIAN  AGE.* 

BY   PROF.  J.    D.    DANA. 

In  a  paper  published  in  the  ^'American  Journal  of  Science**  in 
1872  I  mentioned  the  fact,  first  noticed  by  Percival,  that  cxystals 
of  staurolite  are  found  in  Salisbury,  Connecticut,  In  mica  schist 
^^  underlying"  direcUy  the  Stockbridge  or  Canaan  limestone. 
Since  then  I  have  found  in  southern  Canaan,  at  a  locality  in  Falls 
Village,  west  of  the  Housatonic  River  (to  which  I  was  directed 
by  Dr.  Stephen  Reed  of  Pittsfield),  crystals  of  this  mineral  in  a 
very  similar,  well-characterized  mica  schist ;  but  in  this  case,  the 
schist  overlies  the  limestone  and  is,  therefore,  the  newer  rock.f 
This  staurolitic  mica  schist  contains  also  small  garnets.  The 
order  of  superposition  is  tree  from  all  doubt,  for  the  Canaan 
limestone  outcrops  at  the  bottom  of  the  same  hill,  from  beneath 
the  schist,  and  the  dip  is  not  over  fifteen  degrees. 

The  age  of  the  Stockbridge  limestone  is  admitted  by  all  recent 
writers  on  the  subject  to  be  Lower  Silurian.  Logan  referred  it  to 
the  Quebec  group  or  the  formation  next  below  the  Chazy.  But 
since  then  Billings  has  described  fossils  from  the  same  limestone 
at  West  Rutland,  which  he  has  identified  as  Chazy.  And  the 
Crinoids  and  other  species,  mentioned  in  the  "Vermont  Geological 
Report"  as  found  in  the  limestone  at  other  Vermont  localities 
appear  to  show,  as  long  since  suggested  by  Professor  James  Hall, 
that  the  Trenton  limestone  is  also  present  in  the  formations.  The 
Chazy  and  Trenton  limestones  (Black  River  included)  follow  one 
another  in  New  York,  and  the  west  and  south.  That  the  Canaan 
limestone  is  the  same  identical  stratum  that  occurs  at  Stockbridge 
in  Massachusetts,  and  farther  north  at  Pittsfield,  I  know  from  a 
personal  tracing  of  the  rock  throughout  this  region  ;  and  examina- 
tions still  farther  north  in  Massachusetts  and  Connecticut  lead  me 
to  believe  in  the  conclusion  of  the  geologists  of  the  Vermont 
survey,  that  all  is  one  formation  —  the  Stockbridge  limestone,  or 
the  Eolian  as  Hitchcock  named  it. 


*  Read  at  the  Portland  Meeting  of  the  Amer.  Assoc.  Adv.  Sci. 

t  From  facts  I  have  ob^ierved  elsewhere,  I  think  it  probable  the  Salisbury  schisl  it 
also  an  overlying  rock. 
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The  fossils  found  in  Vermont  lead  to  the  conclusion  that  the 
limestone  represents  the  Trenton  era  as  well  as  the  Chazj.  The 
overlying  mica  schist  and  other  associated  rocks  have  a  thickness 
of  at  least  three  thousand  feet ;  and,  if  the  limestone  is  Trenton 
in  part,  they  belong  to  an  era  later :  either  to  a  closing  part  of 
the  Trenton  period,  or  to  the  period  ol  the  Hudson  River  or 
Cincinnati  group. 

In  any  case  there  is  no  reason  to  doubt  that  the  staurolites 
occur  in  rocks  of  the  later  part  of  the  Lower  Silurian  age,  and 
strong  reason  for  the  conclusion  that  these  schists  are  in  age  veri- 
table Hudson  River  rocks. 

On  this  view,  the  Hudson  River  or  Cincinnati  group,  in  the 
Green  Mountains  —  alike  in  Connecticut,  Massachusetts  and 
Vermont, — includes  beds  of  quartzite,  mica  schist,  chloritic  mica 
slate,  hydro-mica  slate  (the  talcose  slate  of  the  earlier  geolo- 
gists), well-characterized  gneiss  of  various  kinds,  some  of  it  much 
contorted,  and  granitoid  gneiss. 

At  a  locality  at  South  Canaan  village,  in  Cobble  Hill,  the  lowest 
rock  over  the  limestone  is  quartzite ;  next  follows  mica  schist 
passing  into  gneiss ;  and  above  this  there  is  a  light-colored  grani- 
toid gneiss,  breaking  into  huge  blocks  with  very  little  of  a  schist- 
ose structure. 

Near  the  boundary  of  the  towns  of  Tyringham  and  Great  Bar- 
rington,  four  miles  east  of  the  latter  village,  a  locality  long  since 
studied  by  Mr.  R.  P.  Stevens  of  New  York,  and  by  him  pointed 
out  to  me,  there  are,  over  the  limestone,  alternating  beds  of 
quartzite  gneiss  and  limestone  dipping  at  a  small  angle  to  the 
eastward.     Commencing  below,  the  succession  is 

1.  Granular  limestone,  that  of  the  yalley. 

2.  Mica  BchiBt,  a  thin  bed. 

8.  Hard  Jointed  quarUite,  30  feet. 

4.  White  granular  limestone,  60  feet. 

5.  Hard  jointed  quartzite,  20  feet. 

6.  Gneissold  mica  schist,  30  feet 

7.  Bluish  granular  limestone,  40  feet. 

8.  Mica  schist,  6  to  8  feet. 

9.  Quartzite,  partly  laminated,  120  feet,  forming  a  high  bluff,—  the  site  of  Devany's 

hearthstone  quarry ;  and  then 
10.  Gneiss,  forming  the  top  of  the  bluff,  and  having  gceat  thickness  in  a  ridge  to  the 
northeast,  but  in  its  upper  portions  becoming  very  silicious  or  in  part  quartzite. 

The  fact  that  quartzite,  limestone  and  gneiss  or  mica  schist 
here  alternate  with  one  another  is  beyond  question ;  and,  if  I 
am  right  in  the  age  of  the  deposits  above  suggested,  the  alter- 
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Ofttiona  occur  at  ihe  Jimction  of  the  Treiitou  and  Hndson  Btrcr 
ronnntiotis. 

The  above  section  occurs  on  the  cast  side  of  a  nmM  open  viUlejr. 
On  the  west  side  of  tbe  eame  A-alloy  the  fbot  of  the  huift  (Vont  oT 
the  bill  consists  of  quartzite,  dipping  alightly  to  the  oorth-west- 
ward,  as  if  one  side  of  a  very  gentle  anticlinal  of  which  tbe  rock 
of  the  Devany  quarr}-  is  the  opgosite.  The  quartzite,  attbough 
hard  and  generally  pure,  contains  a  layer  of  mica  actiittt  ten  inches 
thick  wUicb  becomes  pure  quartzite  a  hundred  feet  to  tbe  esst- 
nard.  Above  the  quartzitfl  followa  gneiss,  which  continues  neet- 
wai(\  three  miles,  in  a  shallow  synclinal,  to  Great  Barrington,  and 
there  this  gneiss  is  overlaid  by  a  second  thick  stratum  {1IX>  feet 
or  so)  of  quartzite.  Uere,  then,  there  are  tno  strata  of  quartzite 
separated  by  two  or  three  hundred  feet  of  gneiss,  the  whole  over- 
lying the  Stockbridge  limestone.  The  gneiss  is  a  very  Grm  rock, 
covering  tbe  slopes  in  some  places  with  blocks  like  houses  in  size, 
where  upturned  through  the  growth  of  trees,  I  bad  suaiiecteti 
that  it  was  one  of  the  older  gneisses  of  New  England,  until  I 
found  that  it  was  overlaid  by  quartzite,  and,  on  tracing  furtbi-r  the 
strati Qoation,  proved  that  it  belongs  unquestionably  to  the  series 
of  rocks  newer  than  the  limestone. 

Prom  the  facts  which  have  been  presented  it  follows  tbal  aH 
old-looking  Greeu  Mountain  gneisses  are  not  pnc-silurian,  wd, 
further,  that  tbe  presence  of  staurolile  is  no  evidence  of  a  pne- 
silurian  age.  .^^_ 


NOTE  ON  BUFO  AMERICANUS.* 

BY  BET.  DB.  THOIIA8  BILL. 

This  note  is  intended  as  a  contribution  toward  tbe  paychol' 
of  the  American  toad ;  simply  presenting  some  evidenoea  of 
telligence  and  of  capacity  for  learning  to  which  I  have  ' 
witness. 

Id  tbe  sammers  of  1843-5,  an  old  toad  used  to  ut  ondf 
door  of  a  beehive  every  fine  evening,  and  dextronsly  pidi  np 
bees  which,  overladen  or  tb^,  missed  tiie  doorstep  and  fell 

■Bud  t  Um  Fortlud  HMtlug  oT  Ihe  Amer.  Amoc.  Adv.  Set 
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ground.  He  lost,  by  some  accident,  one  eye,  and  it  was  observed 
by  several  members  of  the  family,  as  well  as  myself,  that  he  had 
with  it  lost  his  ability  to  pick  up  a  bee  at  the  first  trial ;  his 
tongue  struck  the  ground  on  one  side  the  bee :  but  after  several 
weeks'  practice  with  one  eye  he  regained  his  old  certainty  of  aim. 

I  have  never  seen  our  toad  use  his  hands  to  crowd  his  food  into 
his  mouth  as  the  European  toad  is  said  to  do ;  although  he  uses 
them  freely  to  wipe  out  of  his  mouth  any  inedible  or  disagreeable 
substance.  When  our  toad  gets  into  his  mouth  part  of  an  insect 
too  large  for  his  tongue  to  thrust  down  his  throat  (and  I  have 
known  of  their  attempting  full  grown  larvae  of  Sphinx  quingtiemaC" 
ulatttSy  and  even  a  wounded  hummingbird)  he  resorts  to  the 
nearest  stone  or  clod  and  presses  the  protruding  part  of  his 
mouthflil  against  it  and  thus  crowds  it  .down  his  throat.  This 
can  be  observed  at  any  time  by  entangling  a  locust's  hind  legs  to- 
gether and  throwing  it  before  a  small  toad. 

On  one  occasion  I  gave  a  "yellow-striped"  locust  to  a  little 
toad  in  its  second  summer,  when  he  was  in  the  middle  of  a  very 
wide  gravel  walk.  In  a  moment  he  had  the  locust's  head  down 
his  throat,  its  hinder  parts  protruding ;  and  looked  around  for  a 
stone  or  clod,  but  finding  none  at  hand,  in  either  direction,  he 
bowed  his  head,  and  crept  along,  pushing  the  locust  against  the 
ground.  But  the  angle  with  the  ground  was  too  small  and  my 
walk  too  well  rolled.  To  increase  the  angle  he  straightened  his 
hind  legs  up,  but  in  vain.  At  length  he  threw  up  his  hind 
quarters,  and  actually  stood  on  his  head,  or  rather  on  the  locust 
sticking  out  of  his  mouth, — and  after  repeating  this  once  or 
twice  succeeded  in  "getting  himself  outside  of  his  dinner." 

But  these  instances  of  ingenious  adaptation  to  the  circum- 
stances, were  exceeded  by  a  toad  about  four  years  old  at  Antioch 
college.  I  was  tossing  him  earth  worms  while  digging,  and  pres- 
ently threw  him  so  large  a  specimen  that  he  was  obliged  to  attack 
one  end  only.  That  end  was  instantly  transferred  to  his  stomach, 
the  other  end  writhed  free  in  air,  and  coiled  about  the  toad's  head. 
He  waited  till  its  writhings  gave  him  a  chance,  swallowed  half  an 
inch,  then  taking  a  nip  with  his  jaws,  waited  for  a  chance  to  draw 
in  another  half-inch.  But  there  were  so  many  half-inches  to  dis- 
pose of  that  at  length  his  jaws  grew  tired,  lost  their  firmness  of 
grip,  and  the  worm  crawled  out  five-eighths  of  an  inch,  between 
each  half-inch  swallowing.     The  toad,  perceiWng  this,  brought  his 
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right  hind  foot  to  aid  his  jaws,  grasping  his  abdomen  with  his  fool, 
and,  by  a  little  effort,  getting  liold  of  the  worm  in  his  stomach 
fh>m  the  outside ;  he  thus  by  his  foot  held  fast  to  what  he  gained 
by  each  swallow,  and  presently  succeeded  in  getting  the  worm 
entirely  down. 

A  garter-snake  was  observed  this  summer  in  North  Conway 
pushing  a  toad  down  his  throat  by  running  it  against  dods  and 
stones ;  just  as  the  toad  crowds  down  a  locust. 

The  amount  which  a  toad  can  eat  is  surprising.  One  Tuesday 
morning  I  threw  a  Coreus  trivia  to  a  young  toad,  he  snapped  it  ap, 
but  immediately  rejected  it,  wiped  his  mouth  with  great  energy, 
and  then  hopped  away  with  extraordinary  rapidity.  I  was  so 
much  amused  that  I  gathered  some  more  of  the  same  bug  and 
carried  them  to  a  farorite  old  toad  at  the  northeast  comer  of  my 
house.  He  ate  them  all  without  making  any  wry  faces.  I  gafth* 
ered  all  that  I  could  find  on  my  vines,  and  he  ate  them  ail,  to  the 
number  of  twenty-tluree.  I  then  brought  him  some  larvse  of  i^- 
go&ra  ministra^  three-quarters  grown,  and  succeeded  in  enticing 
him  to  put  ninety-four  of  them  on  top  of  his  squash  bugs.  Find* 
ing  that  his  virtue  was  not  proof  against  the  caterpillars  when  I 
put  them  on  the  end  of  a  straw  and  tickled  his  nose  with  them, 
he  at  length  turned  and  crept  under  the  piazza,  where  he  re- 
mained until  Friday  afternoon,  digesting  his  feast. 

A  gentleman  having  read  this  paper  told  me  he  had  seen  the 
toad  tuck  in  the  last  inch  of  an  earth  worm  with  his  hand,  Euro- 
pean fashion.  I  then  remembered  that  I  have  several  times  seen 
our  toad  put  the  last  quarter-inch  of  earthworms  in  with  his  hand ; 
but  never  saw  him  take  his  hand  to  a  locust. 


ON    SECTION  AVICULARIA  OF   THE    GENUS 

POLYGONUM. 


BY    SERENO   WATSON. 

•on 


Meisner's  Polygonum  §Avicularia  is  equivalent  nearly  to  section 
Polygonum  of  Linnseus,  the  original  genus  Polygonum  of  Toume- 
fort  and  Adanson,  to  which  Linnaeus  added,  as  coordinate  sections, 
Persicaria^  Bistorta  and  some  other  old  genera.    Its  most  dis- 
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tiiictiTe  diaracteristics  are  the  leaf  jointed  upon  the  petiole  at  the 
point  of  diTergence  from  the  sheath ;  the  broadly  dilated  filaments 
of  the  three  inner  stamens ;  and  the  incumbent  cotyledons.  Of 
these  the  first  occurs  in  no  other  section  of  the  genus,  excepting 
§  Tephis^  of  a  single  species,  but  is  found  in  Atraphaxis^  Tkffsc^ 
ndla  and  PoiyganeOa^  of  the  subtribe  Rumicecp.  The  second  is 
also  peculiar  to  §  Tephis^  but  exists  in  Atrapkaxis  and  a  section  of 
PolygoneUa;  while  the  third,  occurring  besides  only  in  %  Ambty- 
gonon  of  Polygonum^  is  characteristic  or  Rumex^  Atrapkaxis^  Thy- 
saneUa  and  some  species  of  PolygotieUa.  The  closest  afiinity  of 
the  section  is  to  the  genus  Atraphaxis^  which  has  also  perfect 
fiowers  and  the  same  peculiar  stipular  sheaths,  and  fh>m  which  it 
is  distinguished  mainly  by  its  more  or  less  herbaceous  sepals 
not  enlarging  or  defiexed  in  fhiit  but  appressed  to  the  achenium. 
It  would  seem  that  the  genus  Polygonum  should  be  restricted  to 
the  two  sections  Avicularia  and  Tephis^  on  account  of  this,  in  these 
respects,  nearer  relationship  to  the  Rumicece  than,  to  the  other  sec- 
tions with  which  they  are  at  present  united. 

The  species  P.  articvJUUum^  which  was  long  retained  in  §  ^trtcu- 
laria^  but  referred  by  Meisner  to  Polygonellay  and  restored  by  Dr. 
Gray  to  Polygonum  as  §  Pseudo-polygoneUa^  must  be  placed  with 
PolygoneUa  ericoides  (which  includes  P.  Meisneriana)^  having  a  sim- 
ilarly excentric  embryo,  somewhat  contorted,  and  the  cotyledons 
either  accumbent  or  incumbent.  Its  scarcely  dilating  inner  sepals 
are  those  of  PolygoneUa  polygamy  (P.  parvifolia)^  and  its  colored 
marcescent  calyx,  the  solitary  flowers  upon  elongated  pedicels 
jointed  near  the  middle,  and  the  peculiar  floral  sheaths,  are  com- 
jnon  to  all  the  species  of  PolygoneUa  in  contradistinction  to  those . 
of  Polygonum. 

The  section  Avicularia  and  the  North  American  species  be- 
longing to  it  may  be  defined  and  arranged  as  follows : — 

$  AVICULARIA,  Meisn.  Calyx  more  or  less  herbaceoas,  at  length  conniTent  upon 
the  achenium.  5-  or  rarely  6-  parted ;  stamens  5-8,  sometimes  but  3,  the  filaments  oppo- 
site to  the  inner  sepals  broadly  dilated ;  achenium  3-angled ;  albumen  homy ;  embryo 
lateral  with  incumbent  cotyledons.  Herbaceous,  or  somewhat  woody  at  base,  never 
climbing  nor  aquatic;  leaves  jointed  upon  the  short  petiole;  stipules  hyaline  at  least 
above  the  sheath,  the  lateral  lobes  entire  or  bifid,  at  length  lacerate:  flowers  axillary 
or  apparently  spicate  by  the  abortion  of  the  fioral  leaves,  cymosely  fiiscicled  in  the 
sheaths  or  rarely  solitary,  the  pedicels  jointed  to  the  short  base  of  the  calyx;  braotlets 
hyaline. 

*  Smooth  perennials  ( P.  maritimum  sometimes  annual),  the  chestnut-brown  stems  some* 
what  woody  at  base,  the  slender  branches  leafy  to  the  top ;  leaves  thick ;  stipules 
conspicuous ;  calyx  mostly  colored,  rather  large  and  open,  exceeding  the  lanceo- 
late smooth  achenium  and  loosely  appressed  to  it;  stamens  8. 
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1.  F.  BoLtNiiBRT,  Brener.  /V^.  Amtr.  Acad..  tUI.  tcio.  —  fUaai  oraet.  mrj 
O-IG  Iilgh,  nsarl;  naked,  wllh  PhoK  ilniplv  drUHlT  leafy  brniK-tmiv  al>a>*;  ]«i 
totr]}  lliio*!.  S-4"  loat.  ollau  au*)j1ilii(e :  rtlpule*  abaut  •i|U*lllD|  Uw  l«T**.  I 
natr;  fluwor*  mnaU;  »II1*I7',  If  Ioiik,  llgM  miw-culDri  ■I^'Ui*  bair  u  ImK  Mj 
ortTj.—  B«cr»men[o  Vullcy,  CBllfomU, 

1.  P.  SHASTKNeR,  Bnittr,  t.  e,— ProitnM  at  ucanillng.  Ih<  brucbei  M'ti 
all}-  nakedi  JuluU  rory  ehort;  Die  hcenUe  Inhot   nr  tlii  pll|>ul*a  nnatl^  rl 
from  Ui*  herbacooiia  abcothl  leftioi  oblaocfDlnla,  i-0"  IdOR,  oftm  Coliloil.  not  r* 
llovrert  1-3  in  Uielowar  aiJa  iittht  laaToa,  which  croird  tba  fdiIb  oTtlm  linDctie*^ 
Toae-caloT.  I|-4|"  long  ob  iiu«tt«d  )>adl«il»;  atrle*  muob  ■borWi  Ihaa 
Uie  Bierra  XeTiila.  Calinirnla. 

3.  P.  FAROHTCRia,  Cbam.  and  ^ilscht.—  ProsDvte.  tba  liraoriilOK  ■Unia  I->*  J 
Ibbtbi   llnem-lanoeoiBW,  l-l'    lonj,  acuHt,   the  margin*    mnlab 
crowdHl  at  the  cud*  of  tho  bnucha*.  rore-Milar.  3"  }<iag:  ilj]i»  u 

—  On  tbe  raaooael  from  San  Frinola^n  (o  Pugct  Sound. 

4.  P.  UBrnHrM.  I..— Proalrate.  Elanooua.  tUmt  i-H'  long,  t«rr  ibartlT  )< 
leaTM  oral  to  llDUir«blang,  S-IO"  lung:  llowen  l-lf  long,  oo  miMlIr  tiHn*4  j 
oela,'aFhenlQme<|ualUngar  •llghtlyaif  ceding  tho  Bepaln.— On  Ihv  cvai 
aaclinsclta  to  GeorKla;  nanally  auDaal  lu  llie  mora  northern  looallUw;  not  dUUnnUk- 
able  tuna  the  Old  World  tpeclee. 

*  *  AnsDOl*,  Kith  alrlate  ttema  loaiy  (broagboiu ;  ealrs  colond  upon  Uie  Baivlna. 
becoming  cloaelT  appraised:  atjlea  ahDrl. 

5.  P.  ivtctnOBH.  L.  — Uoatly  proBtnle  or  aiocndlng.  glabreni,  falulali-gma.  Ilia 
branrhea  Hlender  and  elDDgated ;  lexraa  ohlong  M  laDceolaM,  1-10"  loag.  aattaDf  acua 
or  BVUtlAh;  flowera  rarel;  1"  long.  p[Dlilab-itblte.  tbo  pedlmU  not  CKMiled.  «>a»«a» 
8  or  rarely  S;  achealum  broadly  orate,  1"  long  or  teas,  dull  and  mlnouly  gruabtr. 

—  Conmaa  about  yards  and  roadaidea;  probably  not  Inillgenon*. 

8.  P.BSBCTt'M.L.—  Stonter.  erect  or  aacunding,  glabrona.l-P  high  or  mai 
iih;  h!BTea  oblong  or  oral,  HI' long,  aaaally  obtnae;  Oowiirt  moally  If  h 
yellowish,  OD  more  or  Ibm  exrerted  pedlocla;  aepala  nr^ly*;  Manirna  1-A;  i 
brOBilly ovate  to  tancentale. dull  and  grannlarnr  nearly  am'HXti.— From  Um  B 
Statei  and  Cnnndn  to  Nerada  and  Oregon ;  ■  ptrlclly  Arnvrlcan  form. 

T,    P.  KtNIHITM.Walaon,  Xfn^'i  yt<p..  r,  31S^  Soinewbal  a<-abraua-pab«nila<ll;  a 
rery  slander,  decomlient  or  aacendlng,  B-U'  long  (ur  an  alp 
browDlsh  and  often  lexuoas;  leave*  otMo  to  lanwolale,  >-B"  1 
■Od  aoinetlmea  uuspldaie;  Haworsln  all  the  axila.  1"  long  or  utuaU}  leaa,  tlirM  n 
oolor,  on  Tery  slender  ezaerled  pedloeU;  sumana  B;  atflea  ■! 

and  ibinlng,  evreodlng  the  ealyi.— In  Oregon  (Plokerlng.  iM  ttalll,  and  1b  tba  Wab- 
aalcb  and  UlnlM  at  »-ll,mu  f«et  altUnde. 

B.  P.  TonsBTT.— Clnsely  rotvmbllng  the  last,  bat  perftctly  mooth;  lb*  loacn     , 
mostly  near  the  enda  of  tho  branohoK  and  nearly  acs>^lle  l> 
leaiea;  ataiuena  It;  acheiiluin  oonslderabty  exceeding  the  oalyx. 
Torrey  In  the  Towmlte  r alloy, 

■  ■  ■  Annnel*  irlth  alrlato  atem*.  tha  hranebee  alender  and  tirpila,  angular 
dlmiulahing  upward  and  hecooilng  bmctUke,  the  aplkctlbe  inflor 
less  Intemiptod, 

B,  P.  HaHoniBBiHTX.  Micbx,— Ererl  or  a»oending,  t-t"  blgb.  gUhroiis.  j-*""™ 
leaves  laneoolato  to  linear.  t-;l('tnng,aenle;  floirera  and  acbmliin 
the  acpala  more  rrequtntly  t,  tba  elnmcna  S-B,  and  tlio  arhonlnm  moniy  ■mooiti  ai 
Bhialng.  —  From  the  northern  AUantlo  SUlea  U>  the  Makal^hewaa  and  tHe  I**nl0n. 

lu,  V,  TiCNiiK.  UlohX.— Knvt.  t-It*  high,  glabrooa  or  rarely  alighlly  aoabrout  at  i 
nodes;  leaTU*  linear  li>  lanceolate.  1.4'  long,  ariile  at  i<»i.'b  end  and  nflen  ri»|>lilntii. 
tcnrely  Vnurred ;  flnwora  alien  eolliary,  1-1"  long,  doflezed  In 


.r  |>ink 


slyli 


m  Canada  tii  the  Carolina 
Utm.Engelm..  haabnwderleBTBB  asd  more  niunerouatlowflra;  Var,  mil  i 
EagBlm.,  la  a  low  alonder  lbr»,  wllb  nituule  Howera  and  (hilt,  partaft  Ui 
oe<ar  lu  tbe  Ruuky  Iluunialna, 
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11.  P.  CAMFOHUM,  Meisn.— Smooth,  erect  or  ascending,  2-S*  high,  the  branches 
ahort-Jointed  and  branchleta  mostly  terete;  leaves  linear-lanoeolate,  1-S'  long,  acnte,  or 
aometimes  oblong,  but  |'  long  and  obtnse;  bracts  hardly  exceeding  the  flowers;  pedi- 
eels  slender,  exserted  fix>m  the  short  sheaths;  sepals  colored,  f-l"  long;  stamens  8; 
styles  nearly  equalling  or  at  least  half  as  long  as  the  achenitim ;  ftnit  less  deflexed  than 
in  the  last.—  Texas  to  Kansas.  Meisner  was  mistaken  in  classing  this  with  the  peren- 
nial species,  and  perhaps  also  in  refisnring  to  It  the  South  American  rar.  austraie. 

IS.  P.  COARCTATUM,  Dougl.  —  Resembling  P.  tenue,  but  scabrous-pubemlent,  the 
stems  often  brown ;  leaves  linear,  acute,  1-nerved ;  spike  usually  rather  dense ;  calyx 
more  petaloid  and  conspicuous,  1-S"  long;  styles  as  long  as  the  ovary-— From  Puget 
Sound  and  central  Idaho  to  the  Sacramento. 

*  *  *  *  Low  slender  annuals,  the  spikes  short  and  dense,  and  the  bracts  imbricated ; 
aepals  colored. 

IS.  P.  FOLYOALOIDE8,  Meisn.— Stems  2-6' high,  smooth, branching;  leaves  narrowly 
linear,  |-r  long,  acute;  spikes  dense, 8-8"  long,  the  bracts  closely  imbricated,  2"  long, 
oblong  to  nearly  orbicular,  with  broad  soarious  margins,  mostly  obtuse;  stipules  Ian- 
oeolate,  entire  or  lacerate;  sepals  1"  long  or  less;  stamens  8;  styles  as  long  the  ovary; 
achenium  |"  long,  minutely  tuberculate-striate  or  smoothish.— Collected  only  by  Spald- 
ing and  Pickering,  in  Oregon  and  central  Idaho. 

14.  P.  DIBRICATUM,  Nutt.,  in  herb.— Resembling  the  last;  often  difltisely  branched, 
1-8'  high;  bracts  loosely  imbricated,  linear  or  oblong,  2-A"  long,  with  sometimes  a 
narrow  scarious  margin,  acute;  stamens  S  or  5;  styles  one-third  as  long  as  the  ovary. 
—Frequent  in  the  mountains,  alpine  and  sub-alpine,  f^om  Colorado  to  Oregon  and 
northern  Califbmia.    It  has  usually  been  considered  a  fbrm  of  P.  coarotatum. 

Meisner  refers  also  to  this  section  his  P.  Califomicum^  founded 
Dpon  1944  Hartweg,  without  fruit.  It  is  separated,  however,  by 
every  character  but  habit,  and  the  remarkable  peculiarities  of  the 
achenium  require  that  it  should  be  placed  in  a  distinct  section, 
not  very  closely  allied  to  any  other  in  the  genus,  as  follows :  — 

f  DURA  VIA.  Sepals  5.  colored,  becoming  somewhat  appressed  to  the  achenium; 
Btamens  8,  the  three  inner  filaments  but  slightly  dilated  at  base;  styles  S,  the  stigmas 
capitate;  achenium  membranous,  linear,  nearly  terete,  obscurely  3-ang1ed;  embryo 
lateral;  cotyledons  accumbent;  flowers  in  slender  many-Jointed  Interrupted  spikes, 
mostly  solitary  and  nearly  sessile  in  the  sheaths;  the  scaHons  stipules  not  lobed,  flnely 
lacerate;  leaves  linear,  not  Jointed  upon  the  petiole. 

1.  P.  CAuroRiacuM,  Meisn.^Annual,  erect,  very  slender,  8-6'  high,  minutely  sea- 
brous-puberulent,  brownish,  the  branches  mostly  floriferous  their  entire  length ;  leaves 
linear  to  flliform,  B-IA"  long,  cuspidate ;  bracts  1-2"  long,  3-nerved,  but  little  exceeding 
the  stipules;  calyx  1"  long,  rose-color;  styles  much  shorter  than  the  ovary;  achenium 
slightly  exserted,  the  light-colored  peiicarp  thinly  membranous,  rather  closely  envel- 
oping the  terete  seed,  with  slightly  raised  angles;  testa  reddish.— On  dry  hills  border- 
ing Sacramento  and  Napa  Valleys,  California. 
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SACCHARINA. 

BY   G.    W.    MOREHOUSE. 

For  many  years  this  test  has  been  subjected  to  most  carefbl  and 
critical  examination  by  the  most  competent  observers  and  with  the 
best  microscopes,  but,  after  all,  the  true  character  of  its  markings 
still  remains  a  disputed  question.  These  differences  of  opinion 
have  evidently  arisen  partly  fh>m  the  complex  nature  of  the  mark- 
ings themselves,  and  partly  from  the  different  conditions  under 
which  they  have  been  seen.  In  this  scale  we  have  coarse  ribs 
easily  seen  with  a  very  ordinary  glass,  and  on  the  other  hand  deli- 
cate structures  severely  taxing  the  powers  of  the  finest  objectives 
in  existence.  This  fact  alone  is  sufficient  to  account  for  the  want 
of  agreement,  without  accusing  any  person  of  being  biassed  by  a 
theory ;  while  those  observers  who  think  their  own  instruments  are 
the  best  will  continue  to  be  satisfied  with  what  they  may  happen 
to  see,  and  shut  their  eyes  to  any  advance. 

As  the  microscope  has  been  improved,  our  ideas  of  the  structure 
of  the  Lepisma  scale  have  been  gradually  modified,  and  who  will 
now  claim  it  to  be  "  too  easy  for  a  test  object?" 

In  the  order  of  difficulty  of  resolution  we  have  — 

1.  The  heavy  longitudinal  ridges  running  from  end  to  end  of 
the  scale  and  slightly  projecting  at  the  point. 

2.  Distinct  ribs  generally  radiating  from  the  quill,  or  curved 
parallel  with  the  outline  of  the  scale,  and  becoming  faint  in  the 
centre  and  parts  remote  from  the  quill. 

3.  Transverse  corrugations  of  the  membranes. 

4.  Faint  irregular  veins  branching  from  the  diverging  ridges 
(No.  2)  generally  taking  a  transverse  direction,  and,  together  with 
the  corrugation,  causing  the  spurious  appearance  of  fine  beading 
at  their  points  of  intersection  with  the  ridges. 

To  make  sure  of  my  work  on  this  scale  I  have  studied  it  under 
a  number  of  different  conditions.  The  observations  have  been 
conducted  with  monochromatic  sunlight ;  with  white  cloud  and 
lamp ;  with  central  beam  and  oblique ;  with  mirror,  prisms,  achro- 
matic condenser  with  and  without  central  stops,  and  with  Wen- 
(666) 
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ham's  paraboloid.  All  these  methods  point  to  the  same  conclu- 
sions. Following  up  the  line  of  observations  described  by  the 
late  Richard  Beck,  in  his  most  valuable  contribution  to  our  knowl- 
edge of  this  subject,  the  same  results  were  arrived  at  in  regard  to 
the  appearance  of  coarse  beading,  etc.,  viz.,  "  that  the  interrupted 
appearance  is  produced  by  two  sets  of  uninterrupted  lines  on  dif- 
ferent surfaces  "  *  That  the  longitudinal  and  the  oblique  lines  are 
on  different  sides  of  the  scale  is  also  plainly  seen  by  their  lying 
in  different  focal  planes  under  a  -5^^  objective.  And  farther,  while 
examining  a  scale  in  fluid  I  have  repeatedly  observed  air  bubbles 
on  one  surface  of  it  confined  by  the  longitudinal  ribs,  and  on  the 
other  side  others  bounded  by  the  oblique  ridges ;  and  on  moving 
the  slow  adjustment  up  and  down,  with  the  movement  of  the  bub- 
bles under  control,  they  never  interfere  or  mix  with  each  other .f 
Nothing  further  is  required  to  prove  that  these  markings  are 
actually  ridges  and  that  they  project  from  different  surfaces  o|||jbhe 
object.     The  experiments  of  Mr.  Beck  settle  this  question. 

As  microscopical  definition  advanced  the  very  feeble  radiating 
lines  were  noticed  in  the  spaces  between  the  ribs,  formerly  thought 
to  be  smooth.  In  the  central  portion  of  the  test  these  lines  are 
parallel  with  the  main  ribbing.  They  in  their  turn  were  seen  to 
be  uneven  and  pronounced  to  be  "  beaded  striae."!  Must  this  fine 
beading  like  its  shadowy  predecessors  be  also  extinguished  by 
intersecting  cross  lines  and  so  add  one  more  to  the  long  list  of 
illusory  appearances  ?  To  attempt  to  throw  some  light  upon  this 
question  is  the  principal  object  of  the  present  article. 

In  the  first  place,  it  is  far  from  being  a  difficult  feat  to  see  this 
beading.  Any  first  class  lens,  fVom  a  ^  upward,  when  properly 
handled,  will  display  it  or  something  very  like  it.  The  writer 
has  found  it  an  easy  task  with  Wales*  -^  immersion,  or  even  with 
a  Beck  i  and  deep  eye-piece.  With  Tolles*  -^  immersion  the 
fine  transverse  structure  indicated  above  is  brought  out,  and  it 
becomes  at  once  evident  that  the  small  beads  are  indeed  spurious 
like  their  big  brothers,  and  for  a  similar  reason. 

The  fine  transverse  markings  seem  to  branch  from  the  faint 
radiating  ones  and  have  the  appearance  of  a  net-work  of  minute 
capillaries.     Beside  these  there  are  coarser  transverse  waves  or 

*  The  Acbromatic  Microscope.  Beck,  p.  fiO. 

t  See  Micrographic  Dictionary,  2d  ed.,  p.  34,  Fig.  3,  pi. 27. 

X  SeeM.  M.  Joamal,  March,  1873,  pi.  xi,  Figs.  3  and  4. 
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corrugations  of  the  membrane.  In  nnmerons  inatancee^  air  bub- 
bles have  been  observed  imprisoned  between  the  heavy  ribs  on  one 
or  two  sides,  and  by  these  corrugations  on  the  other  sides.  There- 
fore the  corrugations  may  safely  be  said  to  be  on  the  same  sorftoe 
of  the  scale  with  the  longitudinal  ridges,  and  the  branching  vein- 
like structure  on  or  near  the  other  surface.  Careftil  focaasing  is 
corroborative  of  this  idea,  making  it  certain  that  these  two  details 
of  structure  lie  in  different  planes.  With  monochromatic  light, 
the  delineation  of  this  structure  is  eminently  satisfactory,  and  the 
effect  of  the  slightest  change  in  focal  ac^ustment  is  at  once  felt. 
When  the  object  is  a  little  out  of  focus  the  light  is  unequally  re- 
fracted and  broken  up  in  passing  through  this  complicated  net- 
work of  ridges  and  corrugations,  and  produces  an  ^ipearanoe  of 
fine  molecules  over  the  whole  surface  of  the  scale. 

The  coarse  and  the  fine  beads  both  vanishing  under  advancing 
de^tion,  together  with  the  behavior  of  the  confined  bubbles  oT 
air,  seems  to  my  mind  fhlly  to  demonstrate  the  reality  of  the 
structure  above  described.  Often,  when  the  corrections  are  not 
perfect,  the  semblance  of  beading  can  be  directly  traced  to  a  seem- 
ing enlargement  of  points  of  linear  intersection  and  branching. 
When  the  ^  is  at  its  best  work  the  finer  transverse  markings  are 
usually  irregular  both  in  strength  and  direction  but  always  unmis- 
takable. They  may  be  plainly  seen  on  some  of  the  smaller  scales 
and  in  the  central  parts  of  the  larger,  and  at  almost  as  good 
advantage  as  near  the  edges  of  the  easier  scales.  Sometimes  they 
are  continuous  across  several  intercostal  spaces  and  again  only 
extending  across  one,  or  it  may  be  merely  budding,  as  it  were, 
from  the  ribs.  It  will  be  noticed  that  the  ''beads"  as  drawn 
by  Mr.  Hollich  exhibit  corresponding  irregularities. 

In  conclusion  the  remark  of  Beck  on  the  scales  of  Lepidoc^Ttus 
may  well  be  quoted — "and  my  own  belief  is  that  the  markings 
upon  this  and  all  other  varieties  of  Podura-scales  are  more  or  less 
elevations  or  corrugations  upon  the  surface,  which  answer  the 
simple  purpose  of  giving  strength  to  very  delicate  membranes."* 
If  this  idea  is  true  of  the  Podura  it  applies  with  greater  force  to 
the  complicated  ridges  of  Lepisma. 

The  same  original  structure  is  often  modified  in  diverging  di- 
rections so  as  to  8ubser\'e  totally  distinct  purposes.  And  as  hairs 
are  probably  modified  scales,  and  a  regular  gradation  may  be 

•TransactioiiB  B.  M.  S.,  1882,  p.  iSi. 
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traced  between  them,  so  the  connecting  chain  is  filled  up  between 
ribs  extending  from  end  to  end  of  a  scale,  through  undulations 
and  shorter  ribs,  to  those  slightly  projecting,  and  so  on  to  the 
perfect  spine  or  secondary  hair. 


THE    NORTH  AMERICAN   GOATSUCKERS. 

BY   DAVID    800TT. 

The  whippoorwills  and  nighthawks  of  North  America  are  by 
many  confounded  and  considered  to  be  the  same  species.  This 
impression  is,  nevertheless,  entirely  erroneous ;  and  I  hope  to  show, 
in  the  following  remarks,  such  obvious  differences  existing  be- 
tween them  as  will  convince  the  most  superficial  observers  of  their 
noA-identity. 

It  is  surprising  that  oiur  farmers  (for  they  perhaps  are  the  per- 
sons by  whom  these  birds  are  most  generally  confounded)  should 
consider  such  widely  separated  species,  which  resemble  each 
other  in  color  only,  the  same.  It  exhibits  a  carelessness  which  is 
hardly  excusable,  for  doubtless  the  majority  of  them  have  shot  the 
birds  in  question,  and  a  simple  comparison  would  surely  convince 
them  of  their  error.  That  any  supernatural  ideas  should  be  enter- 
tained respecting  these  harmless  and  useful  birds  appears  even 
more  surprising ;  but  such  is  the  case  with  a  large  number  of 
people,  more  especially,  however,  with  the  uneducated.  There  is 
prevalent  in  various  sections  of  the  country  a  remarkable  awe,  not 
to  say  fear,  of  them :  and  various  are  the  misfortunes  which  are 
ascribed  to  their  supposed  supernatural  infiuence — such  as  the 
sudden  death  of  one  of  the  inmates  of  a  house,  which,  it  is  af- 
firmed, surely  follows  the  song  of  the  whippoorwill  if  he  be  perched 
upon  the  door-sill.  It  is  also  believed  by  some  that  the  white 
spots  on  the  wings  of  the  nighthawks  are  silver  dollars.  The 
pertinacity  with  which  superstitious  traditions  cling  to  people  is 
well  known,  and  the  foregoing,  which  are  not  all  that  are  current 
respecting  these  birds,  form  no  exception.  They  have  undoubt- 
edly been  handed  down  and  preserved  through  many  generations. 
It  appears  remarkable,  but  there  seems  to  be  something  about  these 
birds  which  has  excited  the  superstition  of  various  nations  for 
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ages  back.  Their  very  name  implies  this.  The  appellatfon 
*'  goatsuckers,"  wliich  has  now  extended  to  the  whole  fiumily ,  waSf 
without  doubt,  suggested  by  their  very  wide  gape.  This  led  to 
the  idea  entertained  by  the  ancients  that  they  sucked  goals. 

In  the  west  these  birds  have  been  accused  of  the  crime  of 
sucking  milk  fh>m  cows — about  as  probable  as  snakes  being  guilty 
of  the  same  offence ;  yet  there  are  hundreds  who  believe  in  such 
impossibilities :  and  to  this  belief  may  be  attributed  the  cause  of 
their  being  birds  of  evil  omen  in  the  estimation  of  our  rural  popu- 
lation. These  mistaken  notions  have  been  current  since  the  days 
of  Aristotle,  if  not  still  fiirther  back.  Absurd  as  they  may  appear 
to  an  enlightened  and  reflecting  person,  they  are,  nevertheless, 
firmly  believed  by  many,  which  may  to  a  certain  extent  acooont 
for  the  universid  ignorance  of  the  biiyls  as  well  as  of  their 
habits. 

The  main  reason,  however,  that  these  birds  are  confounded  is 
in  reality  due  to  the  great  dissimilarity  in  their  habits ;  for  \ht 
nightliawks  are  often  seen,  and  only  occasionally  heard,  while  the 
whippoorwills  are  frequently  heard  and  seldom  seen:  and  their 
very  similar  appearance  when  asleep  or  resting  for  the  day  (the 
whippoorwills  being  seldom  observed  at  any  other  time)  lends 
also  to  confirm  the  opinion  that  they  are  the  same  species. 

The  family  Caprimulgid<je^  to  which  these  birds  belong,  is  divi- 
ded into  three  sub-families,  StecUomitfiinas^  Podargin(B  and  Capri" 
mulgince.  The  latter  only  is  represented  in  North  America,  and 
by  two  genera,  Antrostomus  Gould,  the  whippoorwills,  and  Char- 
deiles  Swains.,  the  nighthawks ;  the  former  of  which  contains  three 
species,  the  latter  two. 

The  common  whippoorwill  {A.  vociferus  Bon.)  is  an  inhabitant 
of  eastern  North  America  iVom  Canada  to  Florida,  where  it  is 
replaced  by  the  chuck- will's-widow  {A,  Carolinensis  Gould).  Its 
range  to  the  westward  appears  to  be  restricted  to  Leavenworth, 
Kansas,*  where  it  is  again  represented  by  a  still  smaller  species, 
the  A,  Nuttcdli  Cass.,  or  "poor-will." 

It  is  a  summer  sojourner  in  the  District  of  Columbia,  where  it 
usually  arrives  from  the  south  the  last  of  April  or  the  first  of  May. 
Although  I  have  observed  it  as  early  as  the  thirteenth  of  April 
its  arrival  at  that  early  period  is  of  rare  occurrence.  The  males 
generally  precede  the  females  a  few  days,  and  soon  after  the  latter 

*  Ball.  Mob.  Comp.  Zotfl.  July,  187S. 


THE  NORTH  AMERICAN   GOATSUCKERS.  671 

make  their  appearance  the  wonted  and  necessary  place  for  incu- 
bation is  prepared.  It  cannot,  however,  be  called  a  nest ;  as  it 
is  merely  a  shallow  hole  scraped  in  the  ground,  in  close  proximity 
to  its  accustomed  companion,  a  rock,  stump,  or  fallen  tree.  The 
eggs  are  from  one  to  three  in  number,  of  a  delicate  creamy-white 
color,  with  blotches  of  different  shades  of  lilac  and  pale  brown : 
they  are  laid  in  the  early  part  of  May.  The  young  are  out  by  the 
first  of  June,  if  not  earlier,  and  are  very  curious  looking  little  crea- 
tures, covered  with  a  fine  down  of  a  yellowish  color.  As  soon  as 
they  are  able  to  leave  the  nest,  the  mother  guides  them  in  their 
search  for  insects  until  they  are  able  to  use  their  wings.  When 
surprised  in  these  excursions,  it  is  amusing  to  witness  with  what 
solicitude  she  hastens  to  lead  them  to  a  safe  retreat.  But  if  the 
intruder  (especially  if  a  human  being)  persists  in  following,  and 
approaches  too  closely,  she  turns  off  in  another  direction,  feigns 
lameness  and  incapability  of  flight,  flutters  along  for  a  few  rods 
ahead,  and  exerts  herself  to  the  utmost  to  allure  the  interloper 
from  her  offspring.  After  having  decoyed  the  stranger,  as  she 
thinks,  a  sufllcient  distance,  she  suddenly  regains  her  power  of 
flight,  and  darts  off  to  the  protection  of  her  helpless  progeny. 
This  species  roosts  almost  exclusively  on  the  ground,  although  it 
has  occasionally  been  found  upon  a  tree.  When  disturbed  in  the 
daytime  it  rises  as  silently  as  a  shadow,  and  flies  off  in  a  confused 
zigzag  manner,  but  immediately  settles  within  a  few  rods.  But 
when  the  shades  of  evening  advance  it  comes  boldly  forth  from  its 
roosting  places  in  the  most  invious  and  secluded  parts  of  the  for- 
ests, to  search  for  the  night-flying  Lepidoptera^  of  which  it  destroys 
countless  numbers.  It  is  then  that  we  hear  its  lively  whistle  in 
company  with  the  loud,  hoarse,  guttural  h6o-h5o-h66-h55-e,  of 
the  great-homed  owl  {Bubo  Virginianus)  ;  the  quivering-wailing 
cry  of  the  screech  owl  {Scops  asto)  ;  the  croaking  of  ft'ogs,  and 
the  song  of  the  cricket  and  the  katy-did :  which  form  quite  a 
contrast  to  the  beautiful  songs  of  the  thrushes  which  enliven  our 
forests  and  groves  during  the  day. 

The  chuck- will's- widow  {A.  Carolinensis  Gould)  is  the  largest 
North  American  species.  In  its  habits  and  general  appearance  it 
resembles  the  common  whippoorwill,  with  which  it  is  generally 
confounded  by  inexperienced  observers.  Its  range  in  the  United 
States  has  usually  been  supposed  to  be  limited  to  the  south  Atlan- 
tic and  gulf  states,  being  seldom  if  ever  seen  north  of  the  Caro- 
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linas  on  the  coast.'  Bat  Mr.  Bidgway  is  confident  thai  he  haa 
heard  it  in  southern  Illinois  ;*  which,  if  his  ohservatton  prorea 
correct,  will  be  but  another  instance  exemplifying  the  well-known 
fact  of  birds  having  a  more  extensive  latitudinal  diatribatkm  in 
the  interior  than  upon  the  coast ;  which  is  doubtless  sal^}eei  tOy 
and  explicable  by,  climatic  influence.  Its  notes,  ftom  which  It 
takes  its  name,  resemble  less  then  has  generally  been  sopposed 
the  syllables  *'cbuck*wiirs-widow."  They  are  pronounced  fn  a 
rapid  manner  with  a  slight  elevation  of  the  voice  upon  the  last 
syllable.  Butterflies,  moths  and  a  variety  of  otiier  insects,  form 
its  food,  as  they  do  also  that  of  the  other  members  of  this  group. 

The  next  is  NuttalFs  whippoorwill  {A.  NuitaUi  Cass.),  or  mora 
properly  ^^poor-will,''  as  it  is  said  to  omit  the  first  syllable.  It  in* 
habits  the  country  west  of  the  Mississippi  river,  and  is  domloUed 
in  nearly  every  part  of  that  vast  extent  of  prairies.  This  is  the 
smallest  species,  measuring  only  eight  inches  in  length.  Its  habits 
difllBr  essentially  firum  its  eastern  congeners,  as  it  is  necessarily 
an  inhabitant  of  open  portions,  and  is  unconversant,  if  I  may  so 
use  the  expression,  with  the  woods  which  they  so  delight  in  ft^ 
quenting.  The  eggs  are  immaculate  livid  white  and  destitute  of 
spots  or  blotches,  and,  with  A.  macramy9Uxx  of  S.  Mexico,  diflter 
in  this  respect,  Arom  all  the  other  species. 

We  now  come  to  the  nighthawks  (Chordeilea).  The  common 
nighthawk  or  ^^bull-bat"(C7.  popetue  Baird)  of  the  eastern  states 
is  abundant  Arom  British  America  to  the  West  Indies,  and  west  to 
Kansas,  where  it  becomes  lighter,  and  constitutes  the  variety 
Henryi  Cass.  This  bird  is  an  abundant  spring  and  autumn  visi- 
tant to  the  District  of  Columbia,  arriving  about  May  first,  and 
departing  the  last  of  September.  In  its  breeding  habits  it  differs 
from  the  whippoorwill  in  constructing  its  nest,  which  is  a  mere 
hole  scratched  in  the  ground,  in  open  places,  as  fields  and  bare 
hillsides ;  and  never  in  thick  woods.  It  sometimes  deposits  its 
eggs  on  a  dead  leaf,  or  even  on  a  bare  rock.  During  the  pairing 
season  the  actions  of  the  male  are  strange  and  interesting.  At 
dusk  he  frequently  mounts  high  into  the  air,  and  then,  partially 
closing  his  wings,  descends  with  great  rapidity  to  near  the  earth ; 
the  air  in  passing  through  the  wing  feathers  in  this  rapid  descent 
produces  a  loud  booming  sound  which  may  be  heard  at  a  con- 
siderable distance,  and  has  been  likened  to  the  noise  occasioned 

*  MS.  Notes  on  Birds  of  S.  UlinoU. 
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by  blowing  into  the  bung-bole  of  an  empty  barrel.  This  noiso 
must  be  regarded  as  a  means  of  bringing  the  sexes  together,  as 
it  is  heard  only  in  the  spring.  In  the  intervals  between  his  as- 
censions, the  male  darts  around  in  every  direction,  uttering  sharp 
squeaks  and  throwing  himself  into  all  sorts  of  attitudes  and  pos- 
tures, calculated,  no  doubt,  to  please  any  passing  female.  It  is 
both  diurnal  and  nocturnal  in  its  habits,  but  more  properly  the  lat- 
ter. Nevertheless,  I  have  frequently  seen  numbers  pursuing  and 
capturing  their  prey  in  broad  daylight,  when  the  sun  was  shining 
brightly.  At  such  times,  however,  their  flight  is  very  high,  so 
high  indeed  that  they  resemble  the  swallows  with  which  they  asso- 
ciate, and  if  it  were  not  for  the  slow  and  regular  flapping  of  their 
long  wings,  and  an  occasional  harsh  note  (a  note  of  exultation 
perhaps  as  they  snap  up  some  unfortunate  beetle  or  moth)  they 
might  readily  be  mistaken  for  them.  But  it  is  in  the  dusk  of  the 
evening  that  they  may  be  seen  in  the  greatest  numbers ;  when,  in 
certain  localities  and  at  certain  seasons  of  the  year  (especially 
in  the  fall),  thousands  may  be  seen  darting  around  in  their  rapid 
and  necessarily  irregular  flight.  As  darkness  approaches,  they 
descend  to  the  earth  and  skim  along  the  surface,  snatching  up  any 
ill-fated  bug  that  may  have  failed  to  find  shelter. 

I  recollect  a  small  valley  in  the  northern  part  of  Pennsylvania, 
which  appears  to  be  a  favorite  resort  of  this  bird,  more  especially 
in  the  fall.  It  is  about  five  miles  in  length,  a  mile  in  width,  is 
inclosed  by  two  ranges  of  high  mountains,  and  is  one  of  the  most 
picturesque  places  in  the  state.  A  small  stream  wends  its  way 
along  the  base  of  one  of  the  ranges  and  empties  itself  into  the 
Susquehanna  hard  by.  An  hour  or  two  before  dusk  a  few  night- 
hawks  will  be  seen  approaching  from  the  direction  of  the  river. 
These  have  no  sooner  passed  than  more  make  their  appearance ; 
and  thus  they  come  in  an  ever  increasing  stream,  twisting  and 
turning  in  pursuit  of  their  insect  prey,  but  always  keeping  in 
a  general  direction  up  the  valley.  In  about  fifteen  minutes  the 
foremost  will  have  reached  the  head  of  the  valley,  and  having 
turned,  as  is  their  invariable  custom,  will  be  seen  drawing  near  in 
their  return  to  the  river.  In  this  way  they  may  be  seen  coming 
and  going  with  continually  increasing  numbers,  until  the  sky  is 
dark  with  their  fleeting  forms,  and  night  has  thrown  a  veil  over 
their  actions.  I  have  watched  them  for  hours  in  this  locality. 
When  they  flrst  appear  they  are  high  in  the  air,  but  as  dusk  ap- 
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proaches  their  flight  is  lower ;  which  is  occasioned  bj'  the  insectA 
that  they  arc  pursuing  seeking  shelter  for  the  night.  Unlike  the 
whippoorwill,  this  bird  roosts  almost  entirely  upon  trees ;  in  fact 
it  is  seldom  found  on  the  ground  except  during  the  breeding  sen- 
son.  In  roosting  it  always  rests  in  a  parallel  position  with  its 
perch.  This  is  undoubtedly  owing  to  its  comparatively  small  and 
weak  legs,  which  are  not  capable  of  sustaining  it  any  length  of 
time  in  a  transverse  posture. 

The  western  night  hawk  (var.  Henry i  Cass.)  was  formerly  consid- 
ered  to  be  a  distinct  species,  but  is  now  regarded  as  only  a  geo- 
graphical variety  of  the  preceding  ;  the  principal  difference  being  a 
paler  coloration  caused  by  a  predominance  of  the  lighter  mark- 
ings. It  inhabits  the  same  region  as  Nuttall's  whippoorwill,  or 
the  whole  of  the  western  country. 

The  Texas  nighthawk  is  much  smaller  than  either  of  the  pre- 
ceding, and  is  very  distinct,  its  nearest  relative  being  a  South 
American  species  (C  cLCutipennia),  It  is  a  more  southern  bird 
than  the  others,  and  is  found  most  abundantly  in  the  state  from 
which  it  derives  its  name: 

Diagnoses  of  qbnera  and  species  of  North  American  Caprimulgina. 

A.  Wings, comparatively  speaking,  Abort  and  n>UDded,  with  rufous  spots;  aeeond 
quill  longest;  the  primaries  emurginated  on  Uicir  outer  webs.  Tail  bn>ad  and 
graduated,  the  terminal  third,  half  or  two-thirds  of  tliree  outer  feathers  rut-ty 
white.  Plumage  Hoft  and  lax.  The  gupe  armed  with  ver}'  large  and  ^ti(^ 
brii»tle8.    EutireJy  nocturnal  in  habits.  Antbostomih  Gould. 

1.  Lenglh  1200;  extent  25  00;   wing  }^-50;  tail  6-50.    Prevailing  color  above 

and  below  pale  rufous;  top  of  head  reddish  brown,  btreaked  longitudi- 
nally with  black.  Terminal  two  thirds  of  three  lateral  tail  feuUM.*rt>  rufou." 
white,  with  a  8ligbt  mottling  on  all  the  outer  webs  for  nearly  their  whole 
length.  Tail  but  t»lightly  graduated,  the  exterior  feathers  a  quarter  of 
an  inch  only  shorter  than  the  middle  ones.  BriHtles  of  bill  with  lateral 
fllameutr).  Female  without  white  patch  on  tail.  Habitat,  pouth  Atlantic 
and  gulf  stJites.    Cen.  Amer..  S.  111.  ?  A.  CarotineufU  Gould. 

2.  Length  10*00;  extent  1»*25;  wing  626;  tail  500.    Top  of  head.  rump.  upi»er 

tail  coverte  and  inner  tertialA.  ahhy-gray.  barred  longitudinally  with  black ; 
the  btreakH  on  the  head  becoming  confluent  in  the  centre,  fonning  a 
large  medial  black  band.  Middle  of  back  brownish  black.  Throat  and 
fore  breaat  the  same.  A  white  collar  (m  the  umler  pide  of  the  neck,  the 
eiidi^  extending  up  on  each  side  and  nearly  meeting  a  rufe^cent  band 
curling  abound  the  nape.  Ke»t  of  under  parts  light  brownish  white, 
barred  transversely  with  dark  brown.  Wings  brown,  the  (juill.<*  repotted 
with  rutouB.  Tail  dark  brown,  with  about  eight  interrupte<l  light  bars; 
the  terminal  half  of  three  outer  leathers  ru.'^ty  white.  Graduation  -90. 
Bristles  of  mouth  without  lateral  fllameuts.  Female  witti  no  white  on 
tail.    Habitat,  ea^tern  U.  S.  to  Kansas.  .^.  rortVerti^  B<>n. 

3.  Leogtli8  00;  wing  5  50;  tail  3'CUJ.    Predominant  color  brownibh-gray ;  top 

of  head  hoary  gray,  with  trannverse  instead  of  longitudinal  black  titri|>es. 
A  collar,  or  rather  patch,  of  white  on  the  neck,  posterior  to  which  the 
fore  part  of  breast  Id  black  mixed  with  yellowish.   Wings  cinnamon  color 
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spotted  with  brownish  black.    Tail  dark  on  the  terminal  half,  the  tip  for 

only  about  an  inch,  white.    Graduation  of  tail  *A0.    No  fllaments  to  the 

bristles  of  the  mouth.     Habitat,    high   central  plains  to  the  Pacific 

coast.  A .  NtUUMi  Cass. 

B.  Wings  very  long  and  pointed,  with  a  white  bar  across  the  outer  primaries  about 

midway  between  the  carpal  Joint  and  the  tip  of  the  wings:  the  primanes 

not  emarginatod.  the  first  and  second  equal  and  longest.    Tail  narrow  and 

forked,  with  a  small  white  bar,  in  the  males,  across  all  the  feathers  except  the 

two  central  ones.    Plumage  rather  compact.     Bristles  of  the  mouth  scarcely 

appreciable.    Partially  diurnal  in  habits.  Chobdeiles  Swains. 

1.  Length  9-50;  extent  21*50;  wing  8*20;  tail  4*60.    Upper  parts  almost  uni- 

form greenish  black  with  a  mottling  of  yellow  and  ash.  Under  parts 
soiled  white,  transversely  barred  with  brown.  A  pure  white  V*shaped 
mark  on  Che  throat  commencing  about  a  quaiter  of  an  inch  behind 
the  base  of  the  lower  mandible,  the  acute  angle  anterior,  the  branches 
curving  back  on  each  side  to  a  point  beneath  and  posterior  to  the  eye. 
The  angle  of  this  mark  is  filled  up  with  rusty  tipped  feathers.  Wings 
nearly  black,  the  upper  coverts  speckled  with  ashy.  The  five  outer 
primaries  with  a  pure  white  bar  across  them  about  half-way  between  the 
first  joint  and  ttie  end  of  the  wing.  Tail  brown,  with  about  eight  trans- 
vertie  irregular  bars  of  mottling,  which  are  nearly  white  below,  and  light 
brownihh  gray  above.  The  terminal  blotch  on  all  but  the  two  middle 
featliers  is  white  on  both  surfaces,  larger  and  more  quadrate,  and 
scarcely  reaches  to  the  outer  edge  of  the  feathers.  The  female  lacks  the 
white  throat  marks,  the  white  spots  on  the  tail,  and  the  wing  patch 
is  much  less  conspicuous.  Habitat,  eastern  North  America  to 
Kansas.  *    C  pope<u«,  var.  pcipe^ue  Baird. 

2.  Similar  to  the  preceding  but  much  lighter.    Habitat,    whole  of  western 

country.  C.popeiue,  var.  Henryi  Cass. 

8.  Length  8 -tO;  extent  1900;  wing  700;  tail  4*60.  Above  brownish  black 
mixed  with  gray  and  rut^ty  mottlings;  the  top  of  the  head  rather  more 
uniformly  brown.  Nape  fttniished  with  a  finely  mottled  collar  of  £n^ay- 
ish  and  black.  Scapulars  and  wing  coverts  finely  variegated,  the 
pattern  somewhat  irregular,  and  scarcely  capable  of  definition  A  pro- 
portionally larger  V-shaped  white  mark  on  the  throat  than  in  C.  popttue. 
Rest  of  under  parts  dull  white,  transversely  barred  with  brown,  with  a 
tinge  of  rufous  on  the  abdomen  and  under  tail  coverts.  Wings  with 
round  rufous  spots,  similar  to  those  in  the  whippoorwUls;  the  four  outer 
primaries  only  with  a  white  blotch  across  them,  which  is  much  nearer 
their  tips  than  the  carpal  joint.  Tail  dark  brown,  with  about  eight  lighter 
bars,  the  last  white,  extending  across  both  vanes.  The  female  lacks  the 
the  caudal  patch.  Habitat,  southern  portion  of  western  North 
America.  C.  TexenHt  Lawr. 


FARTHER  OBSERVATIONS  ON   THE  EMBRYOLOGY  OF 
LIMULUS,  WITH  NOTES  ON  ITS  AFFINITIES.* 


BY  A.  S.  PACKARD,  JR.,  M.D. 


In  a  recent  paper  on  the  "  Embryology  of  Limulus,"  published  in 
the  "  Memoirs  of  the  Boston  Society  of  Natural  History,"  I  stated 
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that  the  blastodermic  skin,  just  before  being  moulted,  consisted  of 
nucleated  cells,  and  also  traced  its  homology  with  the  so-called 
amnion  of  insects.  I  have  this  summer,  by  making  transverse 
sections  of  the  egg,  been  able  to  study  in  a  still  more  satiafactorj 
manner  these  blastodermic  cells  and  to  observe  their  nuclei  before 
they  become  effaced  during  and  after  the  blastodermic  moult. 

On  June  17th  (the  egg  having  been  laid  May  27th)  the  periph- 
eral blastodermic  cells  began  to  harden,  and  the  outer  layer,  that 
destined  to  form  the  '^  amnion,''  to  peel  off  fh)m  the  primitive  band 
beneath.  The  moult  is  accomplished  by  the  flattened  cells  of  the 
blastodermic  skin  hardening  and  peeling  off  from  those  beneath. 

During  this  process  the  cells  in  this  outer  layer  lose  their  nu- 
clei,  and,  as  it  were,  dry  up,  contracting  and  hardening  during 
the  process.  This  blastodermic  moult  is  comparable  with  that  of 
Apus,  as  I  have  already  observed,  the  cells  of  the  blastodermic 
skin  in  that  animal  being  nucleated. 

This  blastodermic  skin  in  its  mode  of  development  may  also 
safely  be  compared  with  the  "amnion"  of  the  scorpion  as  de- 
scribed and  figured  by  Metznikoff,  and  we  now  feel  Justified  in  un- 
hesitatingly homologizing  it  with  the  "  amnion  "  of  insects,  in  which 
at  first  the  blastodermic  cells  are  nucleated,  and  appear  like  those 
of  Limulus.  Moreover  the  layer  of  germinal  matter,  from  which 
the  blastodermic  skin  moults  off,  may  be  compared  with  the  prim- 
itive band  of  insects.  On  June  19th,  in  other  eggs,  the  cells 
of  the  blastodermic  skin  were  observed  to  be  empty,  and  the  nu- 
clei had  lost  their  fine  granules,  and  were  beginning  to  disappear. 
The  walls  of  the  cells  had  become  ragged  through  contraction, 
and  in  vertical  section  short  peripheral  vertical  radiating  lines 
could  be  perceived. 

At  this  time  an  interesting  phenomenon  was  observed.  In  cer- 
tain portions  of  the  blastodermic  skin,  or  amnion,  the  cells  had 
become  effaced,  and  transitions  fVom  the  rudiments  of  cells  to 
those  fully  formed  could  be  seen.  From  this  we  should  suppose 
that  the  retention  of  these  cells  in  the  amnion  of  Limulus  is  due 
to  the  singular  function  this  skin  is  destined  to  perform,  i.e.,  to  act 
as  a  vicarious  chorion,  the  chorion  itself  splitting  apart  and  falling 
off  in  consequence  of  the  increase  in  size  of  the  embr}'o.  In  in- 
sects these  cells  disappear,  and  after  the  skin  is  moulted  it  appears 
structureless. 

From   studies  afterwards  carried  on  in  the  laboratory  of  the 
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Anderson  Scbool  of  Natural  History,  on  the  nnatomy  oT  the  adult 
Liraiilus,  I  have  boen  able  to  fully  confirm  the  important  discovery 
of  Prof.  Owen  (Lectures,)  1852  and  more  recently  of  M.  Atphonae 
Milne-Edwiirdfl  •  relative  to  the  sheathing  of  the  nervous  cord  and 
its  brunches  by  a  system  of  arteries,  and  1  would  here  bear  testi- 
mony to  the  accuracy  of  Edwanis'  drawings  and  descriptions, 
Moreover  I  have  been  able  by  a  study  of  living  Limnli,  beautifully 
injected  by  Mr.  Biokncll  by  the  kind  permission  of  Prof.  Agassiz, 
the  director  of  tlie  Anderson  School,  to  extend  still  farther  the 
anatomical  researches  of  Milne-Edwards.  With  Mr.  Bicknell's 
aid  I  have  ascertained  the  existence  of  still  smaller  arterial  Iwigs, 
on  the  peripheral  subcutaneous  portion  of  the  body,  than  indicated 
by  Milne-Edwards,  and  have  made  out  the  existence  of  an  exten- 

ive  series  of  closed  vessels  in  the  respiratory  abdominal  feet. 

'or  this  I  was  prepared  by  a  study  of  the  respiratory  lamellffi, 
which,  in  the  arrangement  of  their  chittnous  septa,  may  be  closely 
homologized  with  the  gills  of  Amphipod  Crustacea,  as  observed  iu 
living  specimens  without  injection. 

With  the  new  information  afforded  us  by  A.  Milne-Edwards,  re- 
garding the  relations  of  the  nervous  cord  with  the  ventral  system 
of  arl«rics,  and  the  remarkably  perfect  circulatory  system,  so  much 
more  highly  developetl  than  that  of  any  other  Arthropod,  I  should 
no  longer  feel  warranted  in  associating  LImulus  and  the  Merosto- 
niata  generally  with  the  Branchiopoda,  but  regard  them,  with  the 
Trilobites,  as  forming  perhaps  a  distinct  subclass  of  Crustacea. 
Certaiuly  if  we  consider  the  relations  of  the  anatomical  systems 
to  the  walls  of  the  body,  the  disposition  of  the  segments  forming 
those   body   walls,  and  the   nature  of  the  appendages,  Limiilua 

a  built  on  the  crustacean  type.  Because  its  ner^'ous  cord  resem- 
bles that  of  the  scorpion,  and  its  circulatory  system  is  more 
perfect  than  that  of  any  Arthropod  we  know,  this  is  no  reason  for 
assuming  that  it  is  not  a  Crustacean.  On  the  same  ground  Cera- 
todus  is  not  a  fish  because  it  has  the  lungs  of  a  reptile,  nor  is 
Omithorbynchus  a  Saurian  because  it  has  the  shoulder  girdle  of  a 
Saurian. t  I  have,  moreover,  shown  that  some  important  featnres 
in  the  embryology  of  Limidns  arc  like  those  of  the  scorpion  and 
the  hexapodous  insects,  the  "amnion"  of  Limulus  apparently 
being  homologous  with  that  of  the  insects. 
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In  fact  Limulus  seems  to  me  to  be  a  synthetic  or  comprehensive 
type,  bearing  the  same  relations  to  the  Crustacea  that  Ccratodos 
does  among  the  fishes,  or  Archseopteryx  among  the  birds ;  and  be- 
cause Limulus  has  strong  analogies  to  the  Arachnids,  we  should 
not  overlook  its  true  affinities  with  the  Branchiopodous  Crustacea. 

Limulus  may,  then,  be  regarded  as  a  Crustacean  with  the  cara- 
pace of  Apus,  bearing  simple  and  compound  eyes  as  in  that  Phjl- 
lopod,  with  the  antennte  foot-like  as  in  many  Entomostraca,  and 
the  abdominal  appendages  truly  crustaceous  in  their  structure^ 
while  the  circulatory  system  is  not  fundamentally  unlike  that  of 
other  Crustacea,  but  only  more  perfect,  and  the  digestive  83'8tem 
is  throughout  comparable  with  that  of  the  normal  Crustacea. 


ON  A  REMARKABLE  WASP'S  NEST  FOUND  IN  A 

STUMP,  IN  MARYLAND.* 

BY   P.   R.    UHLER. 

The  insects  of  the  genus  Polistes  have  not  hitherto  been  reporteil 
to  make  nests  of  clay.  All  the  North  American  species*  have 
been  considered  paper-nest-builders.  Many  species  are  known 
from  the  United  States,  Canada  and  the  West  Indies,  and  these 
are  generally  of  a  brown  or  yellow  color,  having  spots  or  bands 
either  lighter  or  darker. 

In  the  present  instance  we  have  a  dark  brown  species  with  nar- 
row yellow  bands  across  the  abdomen,  and  with  3*enow  feet,  which 
builds  a  nest  of  clay  in  the  form  of  a  cylinder.  In  the  stump  of 
a  decayed  Liriodendron,  found  b}^  O.  N.  Bryan,  Esq.,  in  Charles 
county,  Maryland,  a  number  of  these  insects  had  aggregated  their 
cylinders.  The  stump  was  about  two  feet  in  diameter  and  the 
central  caA-ity  (which  had  been  formed  by  the  borings  of  large 
beetles)  was  five  inches  wide.  In  this,  attached  to  the  sides,  some- 
times lying  flat  in  the  grooves  left  by  the  beetles,  or  standing  off 
at  a  considerable  angle,  and  attached  by  their  bases,  were  thirty- 
three  of  these  peculiar  structures.  They  were  of  a  yellow  clay, 
generally  about  half  an  inch  in  diameter,  and  varying  in  length 
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from  two  to  five  inches.  Sixteen  of  tlie»o  were  aitnehwl  in  one 
group  projecting  from  the  Hide  of  the  envlty,  and  towards  their 
outer  ends  were  bent  into  a  blunt  curve  ;  resembling  a  colony  of 
the  tubes  of  Serpula. 

The  nest,  or,  more  properly,  receptacle  for  the  egg  ahd  young, 
is  constructed  in  this  manner.  The  adult  Polistes  flies  to  an  adja- 
cent  place  where  there  is  suitable  wet  clay,  works  tliis  substance 
into  an  oval  pellet  and  flies  to  the  place  where  the  building  is  to 
be  made.  The  pellet  is  then  laid  obliquely  and  pressed  down  by 
the  fore  feet  and  head  of  the  insect  so  as  to  cause  it  to  adhere 
firmly  to  the  surface  on  which  it  is  building.  Hiis  0|>eration  is 
repeateil  until  it  has  formed  a  cylinder  about  one  inch  in  length. 

As  it  proceeds,  it  smooths  the  inside  of  the  cylinder  by  working 
with  its  jaws  and  pushing  the  front  of  its  flat  head  against  the 
plastic  clay.  The  first  section  being  thus  finished  to  its  satisfac- 
tion it  files  off  to  secure  small  spiders.  It  seizes  a  spider  with  its 
fore  feet,  stings  it  in  just  such  a  way  as  to  paralyze,  without  de« 
stroying  its  life,  and  then  deposits  it  in  the  bottom  of  the  cylinder. 

An  egg  is  then  laid  beside  the  spider,  and  the  wasp  flies  off  to 
secure  other  spiders.  This  is  continued  until  the  cavity,  which 
generally  holds  from  twelve  to  fifteen  of  the  smaller  kinds,  is  fnIK 

The  wasp  then  proceeds  to  cover  the  open  end  with  a  cap  of  the 
same  material  as  before,  after  which  it  arlds  other  secrtions  U>  the 
namber  of  three  or  four,  filling  each  with  spiders,  and  depositing 
one  egg  in  each.  The  young  larva  feeds  on  these  paralyzed  spi- 
ders^ and,  as  it  seems,  requires  from  twelve  to  fifteen  of  them  to 
nourish  it  until  it  is  rearly  to  become  a  pupa. 

Unlike  the  species  of  Pelop^Bus,  which  also  make  clay  nests,  it 
does  not  nurse  its  young,  but  they  are  securely  sealefl  up  in  the 
sections  to  feed  themselves.  When  ready  Uy  come  forth,  the  wasp 
gnaws  a  round  hole  in  the  wall  of  its  cell,  and  flies  forth  as  a  per* 
feet  insect. 

A  similar,  if  not  identical,  species  was  very  troublesome  in  Bal- 
timore during  the  early  part  of  last  summer. 

On  the   front  walls  of  the  PealxKly  Institute  these  wasps  as- 
sembleii  in  considerable  numbers ;  and  cr>nstructed  their  cells  in^ 
the  grooves  of    the  joints  of  the  marble.     Their  clay  cylinders 
were  so  numerous  as  to  greatly  disfigure  the  msrble  and  render  it 
necessary  to  have  the  front  of  the  Institute  cleaned. 


THE  FERTILIZATION  OF    FLOWERS    BY  INSECTS 

AND  THEIR    MUTUAL  ADAPTATION 

FOR  THAT    FUNCTION.* 


■•■ 


The  old  idea,  once  a  favorite  topic  with  poets  and  divines,  that 
the  beauty  of  the  external  world  was  intended  exclusively  to  pro- 
mote the  enjoyment  of  mankind,  has  suffered  many  severe  shocks 
from  the  rude  onslaughts  of  modem  science.  The  discovery  that 
the  earth  was  a  habitable  and  inhabited  world,  countless  ages  before 
man  appeared  upon  the  scene,  might  be  explained  on  the  h3*pothesis 
that  it  was  thus  becoming  prepared  for  the  advent  of  the  master- 
piece of  creation ;  the  egotism  of  the  human  species  might  even 
survive  the  discouraging  fact  that  gems  of  purest  ray  serene  were 
bom  in  the  un fathomed  caves  of  Silurian  or  Devonian  oceans,  and 
that  flowers  of  the  most  perfect  beauty  were  born  to  blush  unseen 
in  the  midst  of  oolite  or  cretaceous  deserts.  The  unpitying  theory 
of  the  survival  of  the  fittest,  however,  points  relentlessly  to  the 
conclusion  that  man  after  all  is  not  the  raison  (Tetre  of  an3'thing 
he  sees  around  him  except  himself;  that  ^^jedes  fiir  sich"  is  the 
rule  of  nature  ;  that  everj'  organic  being  is  contrived  so  as  to  have 
the  best  chance  of  supplying  its  own  wants,  and  not  for  the  sake 
of  administering  to  the  wants  of  others ;  in  fact  that  the  philoso- 
phy of  science  must,  for  the  future,  be  an  application  to  the  realms 
of  nature  of  the  principle  of  self-love,  such  as  even  a  Ilobbes 
might  accept. 

The  volume  before  us,  though  full  of  minute  details  of  empirical 
observation,  is  an  important  contribution  to  this  philosophy  of 
science.  The  main  fact  which  forms  the  groundwork  of  Prof. 
Miiller's  obser\'ations  is  not  new.  Towards  the  close  of  the  last 
century  one  of  the  keen  observers  of  nature  with  which  that  period 
abounded,  C.  C.  Sprengel,  in  his  Das  entdeckte  Geheimniss  der  Na- 
tur  im  Bail  und  in  der  Bpfruchtung  der  Blumen^  pointed  out  that  a 
number  of  the  different  forms  which  the  flowers  of  plants  assume 
■are  obviously  contrived  for  the  purpose  of  attracting  insects  and 
of  enabling  them  to  carr}'  away  the  pollen  which  is  required  to 

*  Die  Befruchtung  der  Blumen  durch  Insekten  und  die  gegenteitigen  Anptuntngen 
Beider.    Ein  Beitrag  zur  Erkenntniss  des  ursdchlichen  Zusammenhangta  in  der  organ- 
ischen  Xatur.— Von  Dr.  Hermann  MUller.    Leipzig :  Engelmann. 
(680) 
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fertilize  other  flowers  of  the  same  species.  This  line  of  resemreh, 
which  had  been  almost  lost  sight  of  since  Sprengel*s  time*  has 
been  renewed  in  oar  own  day  by  Darwin  in  this  country^  the  writer 
of  this  Tolnme  and  Hildebrand  in  Germany,  Axell  in  Sweilen,  and 
Delpino  in  Italy ;  the  first-named  naturalist  reducing  the  sum  of 
his  observations  to  the  well-known  aphorism  that  ^^  nature  abhors 
perpetual  self-fertilization.'*  The  whole  of  that  complicated  struc- 
ture which  we  call  in  ordinary  language  the  ^^  flower**  of  a  plant 
consists,  in  fact,  of  the  reproductive  organs  enclosed  in  a  number 
of  envelopes  which  have  for  their  purpose  not  only  the  protection 
of  the  essential  organs  witliin  them,  but  the  attraction  of  those 
insects  or  other  animals  which  are  necessary  for  the  fortilization 
of  the  ovules. 

The  contrivances  for  effecting  this  purpose,  though  infinite  in 
number  and  variety,  may  be  classed  under  two  principal  heads, 
color  and  scent.  A  large  number  of  insects  obtain  their  food 
chiefly  or  entirely  fh>m  the  juices  of  flowers ;  and  the  necessity 
for  cross-fertilization  renders  the  visits  of  these  insects  as  indis- 
pensable to  the  life  of  the  flower  as  to  that  of  the  insect.  To 
enable  them  to  find  this  food  the  juices  are  very  commonly  scented ; 
a  field  of  clover  or  beans  will  attract  all  the  bees  in  the  neighbor- 
hood from  a  great  distance ;  and,  if  carefoUy  watched,  the  bees 
will  be  found  not  only  to  carry  off  with  them  the  honey,  but  to 
transfer  also  a  portion  of  the  pollen  f\*om  flower  to  flower.  Where 
the  juice  of  the  flower  does  not  happen  to  be  scented,  the  bright 
color  of  the  corolla  commonly  serves  the  purpose  of  attracting 
insects  from  a  distance.  Different  insects  and  other  small  animals 
have  apparently  very  different  ideas  of  beauty  as  regaixls  the  form 
and  color  of  the  flower.  Hummingbirds  are  said  by  Delpino  to 
have  a  penchant  for  scarlet  and  for  flowers  with  long  wide  tubes ; 
hence  in  countries  where  there  are  no  hummingbirds,  as  our  own, 
scarlet  flowers  or  those  with  long  wide  tubes  are  very  rare  among 
native  plants.*  The  largest-flowered  of  European  plants,  the 
peony  and  several  species  of  convolvulus,  are  visited  chiefly  by 
large  beetles  allied  to  the  cockchafer ;  and  as  we  proceed  fariher 
north  to  climates  too  cold  for  this  description  of  insect,  the  oorre- 
sponding  flowers  also  disappear,  not  being  able  to  mature  their 
seeds  without  assistance.     When  fertilization  is  effected  by  very 

*  Among  our  common  wild  flowers  it  would  be  diflloulC  to  nAine  any  of  a  true  loar- 
let  hue  except  the  poppj  and  the  littte  pimpernel. 
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small  iDsects,  something  more  than  a  large  conspicnous  corolla  is 
required  to  show  the  visitors  the  way  to  the  nectary  or  receptacle 
for  the  honey ;  hence  arises  the  variegation  of  flowers,  the  bands 
or  patterns  of  color  being  almost  invariably  so  arranged  as  to  di- 
rect the  insect  in  the  way  it  should  go  in  search  of  food.  As  na- 
ture seldom  provides  two  contrivances,  concurrentl}',  for  the  same 
purpose,  we  find  that  variegated  (wild)  flowers  are  seldom  scented ; 
while  the  most  odoriferous  flowers  arc  almost  always  uniform  in 
color ;  the  evening  primrose,  which  opens  its  scented  flowers  only 
in  the  dusk,  requires  no  variegation  to  direct  the  night-flying  moths 
to  the  scented  nectar. 

Illustrations  of  all  these  laws  have  been  observe<l  by  the  natur- 
alists we  have  mentioned,  and  have  been  collected  with  great  in- 
dustry in  this  volume  by  Dr.  Miiller,  himself  no  idle  worker  in  the 
same  field.  According  to  the  theory  of  natural  selection,  those 
descendants  from  a  common  ancestor  which  vary  from  the  others 
in  any  direction  that  tends  to  increase  their  attractiveness  to  insects, 
or  to  secure  a  more  certain  transference  of  the  fertilizing  pollen 
from  one  flower  to  another,  will  have  the  best  chance  of  survival 
and  of  perpetuating  and  increasing  this  peculiarity  in  their  prog- 
eny. Dr.  Miiller  has  himself  examined,  or  records  the  obser^'a- 
tions  of  others  on,  nearly  four  hundred  species  of  plants,  and 
describes  the  structure  of  the  reproductive  organs  and  of  their  en- 
velopes, with  especial  reference  to  their  adaptation  for  self-fertili- 
zation or  for  cross-fertilization,  giving  in  each  case  a  list  of  all  the 
insects  which  have  been  observed  to  visit  the  flower,  and  illustrating 
his  description,  where  necessary,  by  admirable  wocxicuts.  This 
portion  of  the  subject  is  more  or  less  familiar  to  most  botanists ; 
what  Dr.  Miiller  has  made  peculiarly  his  own  study  is  the  tracing 
out  of  the  same  principle,  applied  to  the  visiting  insects,  as  previ- 
ous observers  have  noted  with  respect  to  the  visited  flower.  By  the 
same  principle  of  natural  selection  those  insects  which  display  to 
the  greatest  perfection  contrivances  for  extracting  the  honey  of 
flowers  or  for  carrying  away  the  pollen  —  the  latter  serving  in  some 
cases  for  their  own  food,  in  others  for  storing  up  in  their  nests  as 
food  for  the  larvae  or  young — will  stand  the  best  chance  of  perfH^t- 
uating  offspring  provided  with  the  same  peculiarities ;  and  we  find 
here  abundant  descriptions  and  drawings  of  the  various  forms 
which  these  contrivances  assume  in  different   classes  of  insects. 

In  his  concluding  chapter   Dr.  Miiller  discusses  the  origin  of 
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these  phenomena,  and  declares  himself  a  firm  adherent  of  Darwin's 
theory,  finding  the  explanation  of  every  special  contrivance  on 
the  one  side  or  the  other  in  the  principle  to  which  we  have  already 
referred.  He  therefore  vigorously  combats  the  teleological  views 
of  Sprengel  and  Delpino,  the  latter  of  whom  especially,  while  ac- 
cepting the  theory  of  evolution  or  descent  with  modification,  yet 
disputes  the  soundness,  or  at  least  the  adequacy,  of  the  other  the- 
ory usually  associated  with  it,  that  of  natural  selection.  He  recurs, 
in  fact,  to  the  pre-Darwinian  doctrine  of  design,  to  account  for  the 
phenomena  which  furnish  the  subject  of  this  work,  or,  as  Miiller 
represents  him :  *'  Nature  is  with  him  a  being  endowed  with  human 
thought,  which  has  invented  definite  forms  of  flowers  leading  nec- 
essarily to  cross-fertilization  ;  and  this  is  then  completely  carried 
out  by  the  employment  of  different  parts  of  plants  for  the  same 
purpose.  This  creator  of  flowers,  far  exceeding  in  talent  the  clev- 
erest man,  has  predestined  certain  forms  of  flowers  for  certain  in- 
sects, and  certain  insects  for  certain  forms  of  flowers,  and  has 
contrived  each  one  to  fit  the  other."  The  reasons  which  may  be 
adduced  against  this  theory  would  be  simply  a  repetition  of  the 
main  argument  of  Darwin's  Origin  of  Species  and  Variation  of 
Animals  and  Plants  under  domestication.  The  believer  in  the  doc- 
trine of  natural  selection  finds  it  more  consonant  with  the  facts 
which  he  sees  around  him  to  assume  that  Nature  —  if  it  is  possi- 
ble to  personify  the  idea — works,  not  by  preconceived  notions 
and  prearranged  harmonies,  in  which  case  we  should  expect  to 
find  everything  perfect,  without  discord,  waste,  or  incompleteness ; 
but  rather,  as  a  human  workman  would  act,  tentatively ;  making 
small  improvements  here  and  slight  adaptations  there ;  everj'  form 
of  life,  in  fact,  constantly  approaching  a  more  and  more  perfect 
adaptation  to  the  circumstances  in  which  it  is  placed,  a  perfection 
which,  however,  is  never  absolutely  attained. 

There  are  few  regions  of  scientific  inquiry  more  easily  open  to 
any  observer  resident  in  the  country  and  possessed  of  ordinary 
powers  of  observation,  than  those  connected  with  the  fertilization 
of  flowers,  and  none  which  would  more  ampl}^  repay  careful  re- 
search by  leading  to  further  insight  into  the  still  hidden  laws  which 
govern  the  origin  of  species.  To  all  workers  in  this  field  Dr. 
Miiller's  elaborate  and  in  every  respect  admirable  work  will  be  an 
indispensable  companion. — A.  W.  Bennett,  in  the  Academy, 


BEVIEWS  AND  BOOK  NOTI0B8. 

The  Human  Brain.* — As  the  title  indicates,  the  main  parpoM 
of  this  work  is  anatomical  rather  than  physiological;  for  the 
author  well  says  that  ^^  not  the  least  of  the  obstacles  in  the  way  of 
solving  the  problem*'  of  the  relation  between  mental  faculties  and 
cerebral  convolutions  is  the  present  "  difficulty  of  recognizing  the 
constant  unity  of  form  in  the  multiplicity  of  individual  varia- 
tions :*'  and  he  wishes  his  outline  figures  ^^  to  be  regarded  not  so 
much  as  pictures  as  maps  by  which  one  may  find  his  way  more 
easily  in  this  region."  In  other  words,  the  four  diagrams  of  the 
human  brain  as  seen  ft'om  the  left  side,  ft*om  above,  ft*om  below 
and  from  the  mesial  surface,  must  be  accepted  by  the  reader,  not 
as  accurate  representations  of  any  single  brain,  but  as  the  gener- 
alized  results  of  the  author's  comparison  of  several  brains,  the  indi- 
vidual variations  of  which  are  capable  of  being  referred  to  these 
diagrams  as  types. 

The  value  of  such  a  generalization  might  be  estimated  if  the 
author  had  given  us  the  number  of  individuals  upon  which  it  is 
based ;  his  statement  that  foetal  brains  were  studied,  is  so  far 
satisfactory  as  evidence  of  a  correct  method  ;  but  in  the  absence 
of  any  figures  of  these  latter,  we  can  test  the  correctness  of  his 
generalization  only  by  comparing  his  diagrams  with  actual  speci- 
mens. And  without  going  into  technical  details,  which  would  be 
here  out  of  place,  we  must  state  that  such  a  comparison  with  ten 
cerebral  hemispheres,  representing  four  different  periods  of  fuetal 
life,  has  enabled  us  to  confirm  Ecker's  views  with  respect  to  the 
nature  of  only  two  main  outer  fissures,  those  of  Sylvius  and  of 
Rolando  (centralis)^  respecting  which  there  has  never  been  any 
disagreement.  We  are  the  more  willing  to  admit  this  failure  to 
agree,  because  our  author  himself  dissents  from  previous  writers. 
But  while  insisting  upon  the  diflferences  from  his  type  pattern, 
which  are  manifested  by  our  specimens,  we  are  firml}'  convinced 
of  the  futility  of  establishing  a  pattern  based  upon  them  or  upon  a 
much  larger  number  of  specimens.     Indeed  we  hail  the  discrep- 

*The  Cerebral  Conyolutions  of  Man,  repreeented  according  to  original  ob^ervationB, 
especially  upon  their  development  in  the  foetas.  Intended  for  the  use  of  phjKiciant. 
By  Alexander  Ecker  of  Freiburg  (1869).  Translated  by  Robert  T.  Edes,  M.  D.  1873. 
8vo.  pp.  87.    $1.25. 
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ancy  as  another  proof  of  three  views  elsewhere  urged  by  us;  1« 
That  a  very  large  number  of  specimens  especially  of  foetal  brains, 
must  be  carefully  studied.  2.  That  the  results  must  be  checked 
by  an  equally  careful  comparison  between  the  two  halves  of  the 
tame  brain.  3.  That  the  existing  disagreement  is  likely  to  per- 
sist for  a  long  time  unless  we  discard  the  human  brain  for  the 
simpler  brains  of  the  lower  monkeys,  the  lemurs  and  camivoray 
using  large  numbers  of  brains  of  nearly  allied  species.  But  the 
foregoing  considerations  do  not  hinder  our  acknowledgment  that 
the  present  work  is  a  real  boon  to  anatomical  science;  since  it 
for  the  first  time  renders  it  possible,  for  the  reader  of  English  only, 
to  ascertain  what  has  been  done  in  cerebral  topography;  the 
figures  are  clear,  the  nomenclature  uniform,  and  a  full  synon3'my  is 
prefixed  to  the  description  of  each  fissure  and  fold. 

The  fissures,  are,  correctly  as  we  think,  stated  to  be  the  '^more 
important,"  but  upon  what  ground  is  not  indicated ;  and  there  is 
given  a  brief  account  of  the  foimation  of  the  Sylvian  fissure,  as 
diflfering  from  all  others :  a  point  which  has  been  in  part  con« 
firmed  by  our  own  observations  upon  the  brains  of  young  ani* 
mals. 

We  are  now  inclined  to  return  to  the  ancient  belief  that  each 
cerebral  hemisphere  acts  as  a  unit  and  with  more  or  less  vigor 
according  to  the  number  and  depth  of  the  fissures;  but  Ecker 
vigorously  repudiates  this  idea,  holding  that  it  ^^  consists  of  a  mul- 
titude of  organs  each  of  which  subserves  definite  intellectual  pro- 
cesses." But  this  opinion,  while  according  with  the  original  idea 
of  phrenology,  by  no  means  indicates  our  author's  estimate  of  the 
present  "professors"  of  that  "science"  to  whom,  together  with 
the  rest  of  this  admirable  little  work,  we  cordially  recommend  the 
following  passage  (p.  9).  "The  travelling  phrenologists,  who 
wander  around  with  plaster  heads  of  Schiller,  Napoleon  and  some 
celebrated  rascals,  and  cipher  out  a  character  from  a  number  of 
bumps  on  the  skull,  are  well  known.  Few  of  them  have  ever 
seen  a  brain." — Burt  G.  Wilder. 

Infusorial  Life.* — Under  this  title  Mr.  W.  H.  Dallinger  and 
Dr.  J.  Drysdale  publish,  jointly,  in  the  August  No.  of  the 
"Monthly  Microscopical  Journal,"  an  article  of  extreme  interest 
as  a  natural  history  contribution,  and  of  revolutionary  importance 

*  Researohei  on  the  Life  HUtoiy  of  a  Ceroomoiud:  a  Lesaon  in  Biogenetif. 
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in  respect  to  the  prevalent  methods  of  investigating  questions  of 
^'spontaneous  generation."  Dissatisfied,  as  most  thinkers  are, 
with  the  vague  and  uncertain  methods  and  conclusions  of  heated 
infusions  and  sealed  flasks,  the  authors  turned  for  an  answer  to 
the  life  history  of  the  individual  monads,  and  fortunately  succeeded 
in  obtaining  the  history  of  a  species  which  might  easily  have  been 
described  as  a  group  of  species  or  quoted  as  an  organism  of  spon* 
taneous  origin. 

The  necessity  for  a  change  in  the  methods  of  study  in  biogen- 
esis is  well  stated  in  their  words,  as  follows : — '*The  question  as  to 
whether  vital  forms  of  the  lowliest  and  minutest  kind  may  have 
their  origin  in  a  new,  and  as  yet  unexplained,  arrangement  of 
non-vital  material,  is  one  that  can  never  find  a  legitimate  and  final 
reply  in  the  class  of  experiments  employed  to  test  it  within  the 
last  thirty  years.  A  careful  student  of  the  literature  of  the 
subject  will  see  that  the  results  obtained  by  the  same  and  different 
experimenters,  with  similar  infusions  and  solutions,  are  so  un- 
certain, and  often  contradictory,  as  to  leave  the  whole  question 
open  to  bias;  and  an  almost  equal  array  of  so-called  'experi- 
mental facts*  from  nearly  equally  trustworthy  observers,  may  be 
quoted  on  either  side.  This  may  be  all  pleasant  enough  in  a 
'wordy  war,*  but  it  does  not  even  approximate  to  a  decision  of 
the  issue,  and  points  to  insufficiency  in  the  experiments  emplo\'ei.l. 
The  appearance  or  non-appearance  of  organic  forms  in  certain 
infusions  placed  in  sealed  flasks  or  tubes,  or  otherwise  conditioned, 
is  held  to  be  decisive  of  their  production  de  novo  or  otherwise ; 
but  in  point  of  fact  we  know  nothing — absolutely  nothing  —  of  the 
life  history  of  the  greater  number  of  the  forms  produced.  To 
attempt  to  decirle,  therefore,  from  the  experiments  as  yet  pub- 
lished, that  their  production  in  gross  masses  in  inorganic  infusions 
proves  that  inorganic  elements  produced  them,  may  be  to  beg  the 
whole  question.  Inferring  from  what  we  know  of  nature's  modes 
of  renroduction,  we  have  a  right  to  expect,  not  a  de  novo  produc- 
tion, rDut  a  production  from  genetic  elements.  But  when  we  re- 
member the  relation  in  size,  throughout  nature,  between  the  ova 
and  spermatozoa  and  the  organism  producing  them,  the  fact  that 
no  such  elements  are  visible  (if  they  exist)  in  Bacteria  or  monads 
is  probably  a  mere  necessity  of  our  present  instrumental  power. 
At  least  this  is  inevitable,  that  before  we  can  be  scientificallv 
certain  that  these  lowly  forms  do  or  do  not  originate  in  non-vital 
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elements,  we  ought  to  know  their  life-history;  and  if  this  be 
desirable  in  the  question  of  abiogeuesis,  it  must  be  absolutely 
essential  before  we  can  even  approach  that  of  heterogenesis.  We 
must  patiently  follow  them  without  a  break  in  observation,  through 
all  their  changes,  and  then,  by  repeating  these  observations, 
decide  on  the  stability  or  otherwise  of  the  form.  For  some  years 
our  attention  has  been  individually  directed  to  this  subject ;  and 
three  years  since  the  advisability  of  combined  work  commended 
itself  to  us.  For  work  of  this  kind  to  be  effective,  we  believe 
there  must  be  more  than  one  observer,  in  order  that  the  observa- 
tions may  be  unbroken  as  far  as  possible,  and  also  to  secure  a 
mutual  as  well  as  a  double  confirmation." 

With  Ross'  medium  powers,  and  Powell  and  Lcaland's  high 
ones,  the  authors  commenced  the  study  of  an  undescribed  monad 
which  sometimes  occurs  abundantly  in  water  in  which  a  cod's 
head  has  been  macerated.  The  drop  of  infusion  was  so  arranged 
that  it  could  be  preserved  in  the  focus  of  the  highest  powers, 
and  the  organisms  inhabiting  it  maintained  alive  and  healthy,  and 
under  continuous  observation  for  an  indefinite  length  of  time. 

The  cercomonad  subjected  to  study  was  a  small  oval  body  with 
two  actively  moving  fiagella  at  one  end.  This  was  the  familiar, 
mature  form,  and  the  one  which,  alone,  according  to  the  usage 
of  the  students  of  Infusoria,  would  be  considered  characteristic  of 
the  species.  Other  forms  however  were  observed,  differing  in  size 
and  shape  and  with  one  flagellum  at  each  end,  or  amoeboid  with  or 
without  fiagella,  or  cyst-like  and  smooth  and  globular  ;  forms  each 
of  which  might  easily  be  regarded  as  a  distinct  species  or  possibly 
as  a  capricious  variety,  but  which  were  tracked  through  a  series 
of  transitions,  the  recurrence  of  which  was  repeatedly  observed 
and  was  found  to  be  unvarying  and  to  be  a  portion  of  the  life 
history  of  the  same  individual.  The  mature  form  with  oval  body 
and  two  fiagella  at  one  end,  after  moving  about  with  great  activity 
for  a  period  of  time  which  in  the  observed  cases  was  about  forty 
minutes,  became  squarer  or  more  elongated,  and  somewhat  dumb- 
bell shaped  by  a  sudden  constriction  of  the  sarcode.  At  this 
stage  the  body  is  furnished  with  one  fiagellum  at  each  end,  which 
lashes  with  great  force.  The  constricted  portion  becomes  nar- 
rowed more  and  more  by  stretching  until  so  attenuated  as  to  equal 
only  the  fiagella  in  thickness,  when  it  parts  in  the  middle,  leaving 
two  separate  bodies  each  furnished  with  a  flagellum  at  each  end. 
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This  maltiplication  by  fission,  in  an  average  of  forty  cases,  was 
completed  in  four  minutes  and  forty  seconds*  and  continoed  to  be 
repeated  without  variation  during  from  two  to  eight  days. 

After  this  period  the  organism  gradually  assumes  an  amoeboid 
form  by  pouring  out  a  delicate  sarcode,  and  moves  only  by  pseudo* 
podia  although  the  flagella  are  still  present  and  somewhat  aative. 
In  the  course  of  seven  hours,  there  were  several  of  these  anKBbold 
forms  in  the  field,  each  enclosing  or  enveloping  a  flagellated  body. 
Finally  two  of  these  approached  each  other  until  they  touched, 
and  rapid  blending  of  the  sarcode  took  place,  the  flagella  disap* 
peared,  the  bodies  came  in  contact  with  each  other  and  rapidly 
coalesced,  and  the  common  body  thus  formed  increased  in  sixe 
until  it  was  no  longer  enveloped  in  the  delicate  sarcode,  but  be- 
came a  mere,  smooth,  globular  cyst  with  a  distinct  integument 
which  afterwards  became  thin,  burst,  and  discharged  a  viscid 
mass  of  oily  looking  matter.  Under  the  power  employed,  Powell 
and  Lealand  -^  and  A  ocular  (X2500),  this  pre^ented,  when 
somewhat  dispersed,  a  minutely  granulated  appearance.  By 
adding  an  eight  inch  drawtube  and  B  ocular,  it  became  certain 
that  this  consisted  of  a  densely  packed  mass  of  inconceivably 
small  granules.  The  observers  believe  that  they  should  have 
wholly  failed  to  see  these  sporules  but  for  their  enormous  agg^ 
gation  and  motion  in  a  mass,  and  that  ^*'with  the  ^  the  most  accu* 
rate  observer  could  not  have  discovered  their  presence  if  he  had  not 
previously  seen  them  with  the  -^Z* 

The  development  of  these  granules  was  now  watched  with  the 
greatest  care.  In  six  hours  they  had  increased  to  a  decidedly 
perceptible  degree,  though  still  far  smaller  than  the  minute  and 
familiar  Bacterium  termo  of  Cohn  ;  an  hour  or  two  later  they 
began  to  reassume  an  oval  shape ;  in  nine  hours  from  the  first  they 
had  become  rather  larger  than  B,  termo  and  had  become  flagellate 
and  begun  to  move  freely,  the  bodies  became  vacuolate,  and  in 
something  less  than  twelve  hours  the  normal  parent  form  was 
assumed.  This  history  was  traced  carefully  and  repeatedly,  and 
with  unvarying  results. 

The  effects  of  heat  and  dessication  were  also  tried ;  and  it  was 
found  that  although  drying  slowly  upon  a  glass  slide  and  exposure 
to  a  dry  heat  of  121°  C.  entirely  destroyed  all  the  adult  forms, 
yet,  after  moistening  again  with  distilled  water  and  watching  the 
field  for  some  hours,  growing  points  were  in  some  instances  dis- 
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covered  exactly  resembling  an  early  stage  of  the  developing  spo- 
mles,  which  points  matured  into  the  flagellate  state.  Farther 
experiments  demonstrated  that  a  heat,  without  dryness,  of  66**  C. 
destroys  all  the  adult  forms,  while  young  monads  appear  and  de- 
velop in  an  infbsion  which  has  been  heated  to  127''  C,  suggesting 
that  the  sporules  are  uninjured  by  a  temperature  which  is  destruc- 
tive to  the  adult. 

After  this  history,  whose  importance,  if  verified  by  subsequent 
observation,  can  scarcely  be  over-estimated,  a  history  of  a  monad 
multiplying  •  by  subdivision,  reproducing  by  conjugation  (a  true 
sexual  reproduction  of  an  extremely  simple  type),  and  actually 
seen  to  develop  from  sporules  invisible  under  the  powers  usually 
employed  in  such  investigations,  and  indestructible  by  heat  which 
is  fatal  to  the  adult  forms,  it  seems  almost  a  waste  of  time  to  read 
of  experiments  with  boiled  infusions  in  sealed  flasks,  and  we  are 
rather  inclined  to  wait  patiently  until  Powell  and  Lealand  or 
ToUes,  or  some  one  else,  shall  give  us  a  lens  capable  of  reading 
the  life-history,  whatever  it  may  be,  of  Bacteria  and  Vibriones. — 
R.  H.  W. 

BOTANY. 

Perforation  op  Gerardia  pedicularia  by  Bees. —  I  have 
always  been  much  interested  in  the  pretty  genus  Gerardia,  largely 
represented  in  the  vicinity  of  Providence,  R.  I.  In  the  summer  of 
1871,  while  sitting  amidst  a  dense  growth  of  O.  pedicularia^  I 
noticed  that  all  the  humble-bees  which  visited  the  flowers  alighted 
on  the  outside  near  the  base  of  the  corolla.  I  could  not  account 
for  so  singular  an  action,  as  the  aperture  to  each  bell  was  so  wide. 
I  found  upon  examination  that  the  corolla  in  each  case  was  pierced 
on  the  upper  side  near  the  junction  with  the  calyx.  I  sent  a  note 
in  regard  to  the  matter  to  W.  H.  Leggett,  Esq.,  of  New  York,  and 
it  appeared  in  the  '"Bulletin  of  the  Torrey  Club."  The  editor  re- 
marked that  it  was  the  first  case,  in  his  knowledge,  of  our  native 
flowers  being  slit  in  this  manner  by  visiting  insects. 

Not  satisfied  with  what  I  then  saw,  I  have  watched  the  plants 
i^ain  this  year  with  much  attention,  often  sitting  among  them 
for  an  hour  or  more  with  the  bees  buzzing  about  my  head.  I 
should  say  that  they  were  all  humble  bees,  and  I  have  seen  but 
one  of  them  approach  the  natural  opening  of  the  flowers.  This 
was  a  much  larger  bee  than  any  of  the  others.     None  of  them  had 
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their  legs  dusted  with  pollen.  On  one  occasion  I  saw  a  small 
metallic  green  and  iridescent  bee  among  the  flowers,  but  could  not 
observe  whether  he  entered  them.  The  sweet  odor  of  the  flower 
is  very  heavy  and  oppressive. 

Why  should  these  insects  perforate  the  corolla  when  the  flower 
is  apparently  so  easy  of  access  in  the  usual  way?  Examination 
of  the  structure  does  not  throw  much  light  upon  the  matter.  The 
corolla  is  bell-shaped  and  of  funnel  form.  There  are  four  stamens, 
two  long  and  two  short,  the  filaments  clothed  with  hairs,  which 
arc  probably  bathed  with  nectar,  as  the  perforation  is  made  just 
above  them.  The  anthers  arc  two-celled,  approaching  by  pairs, 
and  eaoli  cell  has  a  sharp  cusp  at  the  bottom,  pointing  inwards. 
The  style  is  long,  and  the  stigma  is  bent  over  the  longer  stamens. 
I  find,  upon  inserting  a  pencil  into  the  mouth  of  the  flower,  that, 
upon  retracting  it,  it  is  brought  in  contact  with  the  cusps  above 
referred  to,  which  causes  the  anther  cells  to  expand  and  discharge 
the  pollen  copiously.  An  insect  acting  in  the  same  way  would 
have  its  back  dusted,  and  when  visiting  another  flower,  would  neo- 
essaril}'  rub  off  a  portion  of  the  burden  upon  the  stigma.  I  thought 
the  sharp  cusps  might  tickle  or  prick  any  intruder  and  thus  com- 
pel him  to  retreat.  Dr.  Gray,  however,  does  not  consider  these 
projections  sharp  enough  to  annoy  the  bee,  and  moreover  considers 
it  improbable  that  the  flower  would  be  provided  with  a  contrivance 
so  manifestly  to  its  disadvantage.  There  are ''guiding  lines"  of 
orange  dots  leading  towards  the  nectariferous  hairs. 

I  have  seen  bees  approach  the  front  for  a  moment  and  then  re- 
tire as  if  baffled.  Most  of  them,  however,  begin  operations  at 
the  back  at  once.  The}'  aliglit  with  the  tail  towards  the  open  end 
of  the  flower  and  at  once  insert  the  head  into  the  little  liole.  I 
have  never  seen  them  make  the  aperture,  although  it  is  ditticult  to 
find  a  blossom  without  one.  Even  the  buds  are  often  penetrated : 
out  of  a  large  number  of  flowers  plucked  at  random  from  different 
plants  in  different  localities,  I  cannot  find  one  flower  without  the 
slit.  I  have  got  others  to  observe  for  me  with  the  same  result. 
It  is  a  constant  pleasure  to  watch  the  curious  action  of  these 
bees. — W.  W.  Bailey. 

The  Connecticut  Valley  Botanical  Society  held  its  first 
annual  meeting  at  Amherst,  Mass.,  Oct.  1.  This  new  Sooietv  was 
organized  in  June  last,  mainly  through  the  efforts  of  Mrs.  Maria 


L.  Owen«  of  Springfield,  Mass.,  and  begins  with  a  membership  of 
mboat  twenty  laities  and  gentlemen. — Pr^sideni^  Prof.  C.  H.  Hitch- 
cock, Hanover,  N.  H. :  Mce  President^  Rev.  H.  G.  Jesup.  Am- 
herst, Mass. ;  Secretary^  Mrs.  M.  L.  Owen,  Springfield,  Mass. 

Various  papers  of  interest  were  presenteii  at  the  meeting  by  the 
President  and  other  meml^ers ;  an  ac'count  of  recent  explorations 
near  the  head  waters  of  the  Connecticut  river  was  given  by  one 
who  had  just  retumeil  from  that  region ;  a  number  of  rare  plants 
were  exhibited  ;  and  work  was  planned  for  the  coming  year  which 
promises  valuable  results.  The  society  bespeaks  the  $ym(>athy 
and  cooperation  of  all  the  working  l>otanists  throughout  the  val- 
ley of  the  Connecticut  river.  —  H.  G.  J. 

Herbarium  Paper, —  The  Naturalists*  Agency  purpose  keeping 
herbarium  paper  for  sale,  in  small  quantities,  and  taking  oniers 
for  it  in  larger  quantities ;  both  the  white  sheets  for  species,  and 
genus  covers,  such  as  are  useii  at  the  Gray  Herbarium  of  Harvanl 
Universit}*  and  by  most  of  the  principal  botanists  of  the  UnitiHl 
States.  Botanists  and  institutions  now  sending  their  oniers 
for  the  white  paper,  for  two  reams  or  more,  may  be  supplieil 
at  $5  per  ream  (unless  the  price  of  paper  should  meanwhile  rise). 
Those  who  order  after  the  first  lot  of  paper  is  made  will  probably 
have  to  pay  a  higher  price,  as  also  will  those  who  buy  less  than 
whole  reams.  The  species  paper  sheets  are  1(5 J  X  11 J  inches. 
Orders  may  also  be  sent  for  genus-covers.  These  are  of  Manilla 
paper,  very  thick,  IG}  X  24  inches,  i.e.  a  foot  wide  when  folded. 
The  price  will  depend  somewhat  upon  the  extent  of  the  oniers 
received,  but  will  probably  be  about  $7  a  ream.  Orders  should 
be  sent  without  delay  to  the  Naturalists*  Agency,  Salem,  Mass. 

LlTHOSPERMUM     LONGIFLORUM    ONLY    L.    ANUUSTIFOLIUM. —  While 

collecting  specimens  of  Lithoajyernunn  longiflorum  Spreng.,  in  ft'uit, 
I  noticed  that  the  plants  were  still  producing  tumiU  fiowers.  A 
gradual  reduction  could  be  easily  traced,  ft*om  the  conspicuous 
early  inflorescence  of  the  erect  stem,  to  the  small  corolla  scarcely 
exceeding  the  calyx,  borne  by  spreading  branches  later  in  the 
season.  This  summer  state  of  the  plant  is  clearly  L.  angnstifo- 
Hum  Michx. !  within  the  limits  of  our  familiar  flora  of  the  northern 
states,  therefore,  we  have  not  only  two  species,  founded  upon  dif- 
ferent periods  of  growth  of  the  same  plant,  but  one  of  these  has 
even  been  separated  from  Lithospermum  and  made  the  type  of  a 
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distinct  genus,  Pentalophus  A.  De  C.  It  is  a  pity  to  lose  the 
appropriate  name  of  longiflonim  but  it  must  yield  to  the  older  one 
imposed  by  Michaux. — M.  S.  Bebb. 

Rhexia  ViRoiNiCA  L. —  This  species  produces  fhsiform  tabert 
and  of  course  grows  from  them  the  following  year.  In  the  few 
books  accessible  to  me  here  (Wethersfleld,  Conn.),  "Gray's  Man* 
ual,"  *' Chapman's  Flora  S.  U.  S.,"  ''Benth.  and  Hook.  Gen.  PI.,'* 
no  mention  is  made  of  this  character  of  genus  or  species.  Hence, 
I  infer  it  is  not  generally  known.  Will  botanists  who  can  readily 
examine  other  species  observe  whether  or  not  it  is  a  generic  char- 
acter and  let  us  know? — C.  W. 

Cleistooenous  Flowers  are  produced  late  in  the  season,  and 
almost  exclusively  by  Oxybaphus  nyctagineus^  as  observed  by 
H.  W.  Patterson,  of  Oquawka,  Illinois.  In  Nyctaginia  capitata^  of 
Texas,  as  cultivated  in  the  botanic  garden  here  several  years  ago, 
we  noticed  the  opposite  of  this,  i.e.,  all  the  earlier  flowers  were 
cleistogcnous. — A.  G. 

ZOOLOQY. 

Notes  on  some  of  the  Rarer  Birds  of  New  England. — The 
occurrence  in  New  England  of  the  birds  here  mentioned,  and  the 
nesting  therein  of  many  of  them,  will  perhaps  be  of  interest  to 
some  readers  of  the  Naturalist  :  — 

An  ornithological  friend,  Mr.  J.  N.  Clark,  residing  at  Sa^'brook, 
Ct.,  writes  me  that  the  following  species  arc  found  in  numbers,  and 
breed  regularly,  in  that  locality  :  Icteria  virens^  Helniintkophaga 
pina^  Myiodioctes  mitratus^  Ictenis  spurius^  Ammodromus  mari* 
thniis,  Myiarchus  crinitus  and  Rallus  crepitans.  He  also  observes 
in  the  nesting  season  Helmitherus  vennivorus^  but  as  3'et  has  failed 
to  find  the  nest.  Melanerpes  erythrocephalus  also  breeds,  and  a 
number  remained  with  him  all  through  last  winter.  Most  of  the 
above  have  usually  been  regarded  only  as  rare  and  accidental  visi- 
tors to  the  southern  portions  of  New  England,  and  the  others  as 
found  but  sparingly  and  locally  in  any  section  of  it.  The  fact  of 
the  blue-winged,  yellow,  worm-eating  and  hooded  warblers  occur- 
ring constantly  is,  I  think,  of  special  interest.  lie  sends  me  a 
specimen  of  Seiui-^us  Noveboracensis  and  sa^'s,  "I  can  testify  that 
about  the  period  of  nesting  they  are  most  extraordinary  singers." 
I  think  it  possible,  however,  that  the  bird  actually  nesting  with  him 
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may  be  Ludovicianus.  The  shooting  of  the  latter  and  finding  its 
nest  and  eggs  at  Norwich,  Ct.,  by  Mr.  £.  Ingersoll,  make  the 
theory  tenable. 

One  instance  of  the  nesting  of  Mimus  poltfglottu^  has  come  to 
his  knowledge.  Cathartes  aura  and  Garzetta  candidissima  he  has 
seen  rarely  and  has  heard  of  Cardinalis  Jlrginianus.  All  through 
the  winter  of  1872-73,  Sialia  sialis^  Dendra?ca  coronata  and  JfWo- 
thrus  pecoris  remained  in  flocks.  The  worm-eating  warbler  he 
finds  in  thickets  on  the  edges  of  swamps, — a  restless  bird  with  a 
very  strange,  loud,  rattling  call ;  at  other  times  he  remarked  a  war- 
bling song  reminding  him  of  that  of  the  common  goldfinch,  only 
a  little  softer.  Sphyrapiais  varius  is  abundant  in  fall.  He  con- 
siders Ammodromua  maritimus  as  being  much  more  plentiAil  than 
eaudacutus.  His  observations  of  Oporoniis  agilis  are  the  same 
as  those  of  Massachusetts  collectors.  It  occurs  only  in  the  fall 
(September).  M}'  correspondent  has  kindly  sent  me  specimens  in 
the  flesh,  and  nests  and  eggs  of  many  of  the  above  species  in  con- 
firmation of  what  he  has  written  me.  No  part  of  New  England 
has  been  embraced  within  the  Carolinian  fauna,  and  properly  so, 
but  that  its  southern  border  has  a  tinge  of  it,  is  quite  evident. 

In  this  connection  I  will  state  that  several  Melanerpes  erytkixh 
cephalus  have  been  shot  in  eastern  Massachusetts  within  about  a 
year  in  both  the  adult  and  immature  plumage.  Two  Picoides  arc- 
ticuSj  both  males,  were  shot  in  Middlesex  county,  late  in  the  fall  of 
1871.  A  nest  and  eggs  of  Icteria  virejis  were  found  near  Lynn 
last  June,  the  fourth  nest  of  this  bird  that  my  informer  has  found 
in  that  locality.  A  fine  specimen  of  Herodias  egretta  was  killed  in 
Westford  ;  Limosa  Iludsontca  has  been  quite  common  along  the 
coast  this  fall ;  a  Porzana  Noveboracensfs  was  shot  on  Canton 
marshes,  Oct.  15,  1872 ;  a  Histrionicus  torquatus  at  Hampton, 
N.  H.,  Nov.,  1872  ;  and  two  or  three  young  Sterna  Forsterii  have 
been  obtained  on  our  coast  within  a  year.  —  H.  A.  Purdie,  West 
Newton^  Mass.j  Sept,,,  1878. 

On  the  Migration  of  Certain  Animals  as  Influenced  by 
Civilization. — During  the  autumn  of  1850,  I.  emigrated  to  the 
state  of  Wisconsin  and  settled  upon  what  was  known  as  the  ''In- 
dian Lands,"  situated  in  the  central  part  of  the  state,  north  of 
Fox  River.  The  Indians  were  not  removed,  and  very  few  white 
settlements  had  been  made.     The  forests  abounded  in  the  usual 
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variet}'  of  wild  animals  including  the  deer,  gray  wolf  and  black 
boar. 

As  the  entire  fauna  and  flora  seemed  to  be  unchanged,  a  good 
opportunity  was  afforded  for  observing  the  influence  of  atlvancing 
civilization.  Many  interesting  facts  were  observed  in  reganl  to 
both  plants  and  animals,  some  of  which  may  be  of  importance  as 
illustrating  the  habits  of  certain  species. 

During  the  first  winter,  the  raven  (Cormis  corax)  was  frequently 
seen,  sometimes  solitarj-,  but  more  frequently  in  flocks  of  from 
eight  to  ten  in  number,  flying  along  the  watercourses  or  hovering 
over  thickets  into  which  a  wounded  deer  had  been  chased.  They 
were  less  frequently  seen  during  the  summer,  probably  going  north 
to  their  breeding  place,  as  no  nests  were  ever  found  in  that  section. 
The  country  lying  north  and  northwest  was  almost  one  unbroken 
wilderness  to  Lake  Superior,  while  the  southern  boundary  was 
formed  by  the  Fox  river  at  a  distance  varying  from  twenty  to 
thirty  miles. 

During  the  following  season  a  larger  number  of  settlements 
were  made,  while  the  Indians  were  gradually  remo\ed.  The 
ravens  returned  for  two  or  three  following  seasons,  though  in 
diminished  numbers.  During  this  whole  period,  as  far  as  I  am 
able  to  learn,  not  a  single  specimen  of  the  common  crow  {Corrus 
Americana)  was  seen  or  heard  in  the  whole  region.  While  he  was 
a  resi<lent  of  the  southern  and  eastern  parts  of  the  state,  he  seems 
to  have  carefully  avoided  the  Indian  lands.  It  was  not  till  more 
than  a  year  after  the  disappearance  of  the  raven  that  the  first 
crow,  a  single  straggler,  appeared,  uttering  his  well  known  '•'caw," 
advancing  northward  evidently  on  a  tour  of  exploration.  He 
seems  to  have  carried  back  a  favorable  report,  for  soon  others  aj)- 
peared,  and  in  a  short  time  the  species  became  very  common. 

Several  interesting  inquiries  arise  in  relation  to  the  habits  of 
these  animals.  Do  they  ever  exist  together,  or  is  there  any  an- 
tagonism between  the  species?  Although  the  distance  was  not 
more  than  twent}^  miles  to  Fox  river,  the  southern  boundary  of 
these  lands,  the  raven  was  not  known  to  a<lvance  farther  south,  nor 
the  crow  to  visit  the  lands  occupied  by  the  former.  Whether  the 
raven  is  now  found  within  the  limits  of  the  state  I  am  unable 
to  determine. 

Dr.  Coues  in  his  ''Key  to  North  American  Birds"  gives  the  habi- 
tat of  the  raven  ''North  America;  but  now  rare  in  the  United 
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States  east  of  the  Mississippi,  and  altogether  wanting  in  most  of  the 
states.  Ver}'  abundant  in  the  West,  there  supplanting  the  crows." 
In  the  present  case  it  would  seem  that  the  raven  preoccupied  the 
ground,  excluding  rather  than  supplanting  the  other  species.  The 
disapi>eai*ance  of  the  raven  could  not  be  owing  to  the  wholesale 
and  wanton  slaughter  so  often  practised  by  settlers  upon  the  ani- 
mals occupying  the  lands  upon  which  the}'  locate,  for  it  was  seldom 
that  a  specimen  was  shot.  They  were  regarded  as  quite  inoffen- 
sive, never  being  known  to  commit  an}'  depredations  upon  grain 
fields,  and  were  allowed  to  range  unmolested.  It  is  quite  probable 
their  departure  was  owiug  to  the  increasing  number  of  settlers, 
the  opening  up  of  fields,  and  other  changes  incident  to  new  set- 
tlements. 

Another  example  of  the  migration  and  succession  of  species 
was  that  of  the  four-lined  squirrel  {Tamias  qiiadrivittatus) ,  This 
sprightly  little  animal  was  very  common,  being  seen  everywhere 
through  the  forests  and  around  settlements,  while  not  a  single 
specimen  of  the  common  striped  squirrels  or  chipmunk  {Tamicis 
striatus)  appeared  anywhere  in  the  region. 

Other  species  of  squirrels  were  very  common,  the  red  fox, 
gray  and  black  squirrels,  and  especial]}^  that  pest  of  farmers,  the 
striped  gopher  {Spermophilus  Uneatvs)^  were  everywhere  abun- 
dant. I  well  remember  the  first  specimen  of  a  chipmunk  which  I 
saw  after  two  or  three  years  residence  in  that  section.  I  met  him 
about  five  miles  in  the  direction  of  Fox  river  on  his  emigrating 
tour  northward.  He  had  taken  up  his  temporary  residence  under 
the  roots  of  an  old  stump,  on  the  top  of  which  he  was  perched 
uttering  his  characteristic  "  chip "  a  note  which  the  other  species 
never  produce.  He  was  soon  followed  by  numerous  others  and 
the  two  species  lived  together  for  a  while,  as  far  as  I  could  observe, 
without  any  discord.  The  four-lined  squirrels,  however,  soon  be- 
came less  numerous  and  in  a  short  time  were  so  scarce  that  it  was 
difficult  to  obtain  specimens  and  they  have  long  since  entirely 
disappeared  from  that  region. — Moses  Barrett,  M.D.,  Milwaukee^ 
Wisconsin. 

Notes  on  Two  little-known  Birds  of  the  Unfted  States. 
— Baird*s  bunting  {Centronyx  Bairdii)  is  the  most  abundant  and 
characteristic  species  along  the  northern  border  of  Dakota,  be- 
tween the  Pembina  and  Turtle  Mountains — in  some  places  out- 
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Dumbering  all  the  other  birds  together.  It  is  surprising  that  so 
common  a  bird  should  have  resisted  research,  as  this  one  hag,  for 
thirty  years.  Its  history  is  somewhat  peculiar.  Discovered  by 
Audubon  on  the  Yellowstone,  in  1848,  the  original  specimen,  still 
preserved  in  the  Smithsonian,  has  remained  unique  until  the  pres- 
ent year.  It  was  described  and  figured  by  Audubon  (Birds  of 
America,  vii,  p.  359,  pi.  500)  under  the  name  of  Emberiza  Bairdii^ 
and  in  1858  was  made  the  subject  of  an  elaborate  article  by  Prof. 
Baird,  who  instituted  for  its  reception  the  genus  Centronyx.  This 
name,  however,  is  scarcel}'  tenable,  the  structural  peculiarities 
being  so  slight  that  the  bird  might  very  properly  stand  as  PctS9er» 
ctdus  Bairdii,  if  the  original  generic  designation  be  considered  too 
broad  for  present  use.  (The  species  is  so  much  like  a  savanna 
sparrow  that  it  was  some  days  before  I  learned  to  tell  the  two 
apart,  at  gunshot  range,  often  shooting  one  by  mistake  for  the 
other.)  The  literature  of  the  subject  rested  mainly  on  these  two 
articles  until  1869,  when  ^^  Centronyx  Bairdii**  came  again  on  the 
tapis,  through  the  announcement  of  its  discovery  in  Massachusetts 
(sec  Maynard,  Am.  Nat.,  iii,  1869,  p.  554,  and  Nat.  Guide,  p.  112 : 
see  also  Allen,  Am.  Nat.,  iii,  p.  631,  and  Brewster,  Am.  Nat.,  vi, 
1872,  p.  307).  This,  however,  was  a  mistake :  the  supposed  Cen^- 
tronyx  proving  to  be  a  Passerculus,  believed  by  Mr.  Ma3'nanl  to 
be  new,  and  by  him  afterwards  named  P.  princeps  (Am.  Nat.  vi, 
1872,  p.  637;  see  also  Coues,  ''Key,"  pp.  135,  352).  In  noticing 
these  points  last  year,  in  the  ''Key,'*  as  just  quoted,  I  rather  cast 
suspicion  upon  the  true  species  itself,  by  venturing  upon  the  gra- 
tuitous presumption  that  a  second  specimen  of  Centronyx  would 
never  be  found.  This  was  decidedly  the  greater  blunder  of  the 
two  —  to  tell  how  I  happened  to  be  led  into  it  would  not  interest 
the  general  reader.  So  matters  stood  till  this  year,  when  Mr.  C. 
E.  Aiken  took,  in  Colorado,  a  Centronyx  which  was  considered  to 
be  a  second  new  species  of  that  genus,  and  was  published  as  such 
under  the  name  of  C  ochrocephalus  (Am.  Nat.,  vii,  1873,  p.  237). 
The  writer  of  the  article  in  question  takes  pains  to  point  out  cer- 
tain slight  discrepancies  in  size  and  form  between  the  type  speci- 
men of  C  Bairdii  and  the  single  specimen  of  the  supposed  new 
species,  and  lays  particular  stress  upon  a  difference  in  the  colora- 
tion of  the  heads  of  the  two.  Now  I  have  not  ^^et  seen  the  new 
bird,  and  will  not  risk  the  chances  of  being  twice  mistaken  alx>ut 
one  species  ;  but  this  is  certain  :  that  the  ascribed  specific  charac- 
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teis  fall  eotirelT  within  the  normal  limits  of  imiivi^liud  rariatioci 
in  this  or  mnv  other  one  of  our  s|>arrows.*  Mr  specimens  of  Ruivi^ 
banting,  over  fifty  in  number*  incluiiin^  both  sexes^  all  a^^e^»  fh>m 
the  nes»l  opwjurd,  and  varioas  changeable  $tate;$  of  plumage^  run 
from  5-10  to  5-85  in  length,  by  9-10  to  9-^>  in  ejctent^  ami  show 
rariations  to  match  in  other  dimensions  and  propi>rtions  of  parish. 
As  to  color,  they  range  fh>m  some  with  the  head-4»tripe  only  fkintly 
buffy-gray,  to  others  with  this  part  rich  goklen^  brown  ( just  as  in 
the  golden-crowned  thrush)  and  the  rest  of  the  head  suflViset!  with 
the  same  color :  these  extremes  shading  insensibly  into  each  other. 
Some  of  the  youngest  specimens  differ  still  more  fh>m  the  a^lults ; 
being  in  a  plumage  hitherto  unknown,  and  one  so  decideiily  pecu*  • 
liar  that  under  other  circumstances  of  capture  they  might  not  have 
been  referred  to  Centronyx  at  all.  I  shall  take  another  oivasion 
to  complete  the  biography  of  Passerculus  Bainiii  respecting  whidi 
my  notes  are  now  quite  Aill. 

Next  to  Baini's  bunting  the  Missouri  skylark  {Anthns  Spnii^HH) 
is  one  of  the  commonest  binls  which  breeil  on  the  prairie  region 
above  indicated,  about  equalling  in  abundance  the  chestnut-col- 
lared bunting  {Plectwphanes  omatus).  It  is  another  example  of 
the  curious  fact  that  a  very  abundant  bin),  and  one  inhabiting 
no  inaccessible  r^ion,  may  b}'  mere  accident  reniaiu  for  years  al* 
most  unknown.  Of  this  species,  introduced  to  us  under  the  sumo 
circumstances  as  those  attending  the  discovery  of  Baini's  bunting, 
I  never,  until  this  season,  saw  but  two  prepartnl  8|)ecimen8  ;  Audu- 
bon's type,  and  one  other,  taken  on  the  Saskntohewaii  by  Capt. 
Blakiston,  both  in  the  Smithsonian.  Another  taken  at  Fort  lian- 
dall,  Dakota,  by  Capt.  J.  P.  McCown,  is  said  to  be  in  Mr.  Law- 
rence's cabinet.  I  am  satisfied  that  I  saw  the  biixl  myself  at  Fort 
Randall  early  last  spring,  but  I  can  show  no  specimen  to  vouch 
for  the  statement.  This  summer,  however,  I  have  collecteil  a 
large  number,  at  various  points  along  the  49th  parallel.  Among 
them  arc  some  nestlings  just  read}'  to  fly,  in  a  very  pretty  plumage 
materially  different  from  that  of  the  adults.  Others  show  the 
transition  toward  the  mature  state.  Fresh  measurements  of  adult 
individuals  exceed  some  that  have  been  recorded  in  my  work  and 
elsewhere;  the  length  being  up  to  6-50,  the  extent  to  11 'GO,  the 
wing  to  3-30  ;  an  average  is  about  6-25X  10-60X8-20.— K.  CouKS. 

*Infonnatioa  rece'yed  from  Prof.  Baird  since  the  abore  was  written  conflrnm  mjr 
Impression  that  C.  ochrocephaltu  is  the  same  species,  In  autumnal  plumage. 
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A  New  Growing-cell. —  Having  lately  Had  occasion  to  exam- 
ine some  minute  Torms  of  life,  and  finding  tliat,  f>om  aome  c&um 
or  other,  most  of  the  growing  cells  foiled  to  work  well  contina- 
onsly,  I  made  a  growing-cell  similar  to  the  following  sketch,  wbicb 
I  trust  some  readers  will  find  useful. 

Cnt  two  pieces  of  moderately  thick  crown  glass,  one  3  iiichea 
by  IJ  Inches,  the  otJier  Ij  inches  by  1^  inches,  cement  these 
together  with  Canada  balsam  ;  when  dry.  Rx  with  the  same  c«ment 
two  slips  of  glass  of  the  same  thickness  to  the  other  end  of  tbe 
p,^  ^J^^  slip,   so  as  to    form    the 

sides  of  the  reservoir  ^D 
1))  ;  also  Sx  with  gold-size 
alipa  of  thin  glass,  so  as  to 
form  the  sides  of  the  grow- 
ing-cell (F  F  F  F) ;  when 
quite  dry,  cement  a  piece 
of  thin  glass  2J  inches  by 
1|  inches  over  all  —  care 
being  taken  that  a  very 
small  qiinnlit^  of  gold-size  is  used,  or  it  will  run  into  tlie  •j^ruwing- 
<cll  Winn  u'icd  fill  the  reservoir  with  fresh  wnter  until  it  runs 
into  groning  (.ell  A  and  both  arc  iit  the  same  level.  The  ol'ji-ct 
(the  gronth  of  nhith  it  is  desired  to  oliseivc)  luny  then  Iw  plai-ed 
in  the  cell.  If  made  of  these  dinicuMions,  the  water  in  the  reser- 
voir B  will  continue  to  supply  fresh  water  to  the  growing-cell  for 
at  least  three  days  without  being  refilled  :  of  course,  if  the  reser- 
voir is  made  larger,  it  will  last  longer  than  this. 

Kcfercnces  to  illustration  :  A,  gro wing-cell ;  B,  reservoir  fresh 
water  ;  (.',  glass  slip  3  inches  by  1}  inches  ;  I>,  side  of  reservoir  ; 
E,  thin  glass  "2|  iuclies  by  I  ^  inches ;  F,  sides  of  gi^owing-cell ; 
(i,  growing  object. —  Jno.  H.  Mautis,  Micro.  Ansay  Lulioraturi/, 
Maklnlone,  Englund. 

Revival  of  Animalclles  ajter  Desiccation. —  Mr.  Henrj' 
Davis  discii.sses  this  old  aud  curious  (juestion  in  a  recent  contribu- 
tion to  tbe  Koynl  Miuniscopicil  Society.  lie  flntls  that  Pnti-banl 
and  Carpenter  and  nearly  all  modern  scientific  writers  have  nban- 
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dooed  the  doubts  raised  bv  Ehrenb^rgr  anl  others  and  believi^  in 
ttie  revivificmtion  of  rotifers,  tarxiiamides,  etc,,  after  coniplele  ami 
nnlimited  desiccation.  His  owo  experience  with  a  colony  of  rwli- 
fere  which  he  receiveti  by  post  in  a  few  grains  of  dry*  dusty  ^i>ow» 
der,  and  almost  immediately  brought  to  life  by  watering  it  in  a 
stage-tank,  was  suggestive,  certainly,  of  woiuierAil  j^owers  of  en- 
durance.    He  narrates  the  historv  of  this  colonv  as  follows : — 

"  Since  its  establishment  in  1867,  it  has  received  no  new  imnii* 
grants,  but  as  it  increased  and  multiplieil,  some  of  its  members,  in 
a  drv  state,  have  been  removeil  to  stock  new  tanks  for  mv  fViends, 
It  is  generally  kept  in  a  cabinet,  with  other  objects,  and  watenni 
for  examination  when  requireil,  or,  as  a  rule,  once  a  month ;  so 
small  a  quantity  of  water  dries  up  rapidly  in  summer ;  in  a  day 
sometimes.  The  longest  time  it  has  kept  continuously  dry  is  ten 
months ;  in  winter,  ajfler  watering,  it  has  been  fn>zen  into  a  mass 
of  ice ;  it  has  been  heated  on  a  brass  mounting-table,  with  a  spirit 
lamp  very  often,  in  order  to  melt  the  marine  glue  when  a  new 
cover  has  been  required  ;  it  has  been  expose<l  dry  to  the  sun  in  a 
photographer*s  glass  room,  all  through  a  broiling  summer ;  taken 
a  sea  voyage  to  the  south  of  Spain,  revived  there  aiui  brought 
home  again  ;  taken  to  Ceylon  ;  to  India ;  reviveii  on  ship-l>oanl, 
to  the  astonishment  of  the  passengers ;  brought  home,  and  a  few 
of  the  dry  inhabitants  immediately  posted  off  again  to  a  firiond  in 
Ce^'lon,  who  revived  and  has  them  still.  As  a  final  indignity  and 
injury  this  much  enduring  family  has  been  put  into  the  n»coivor  of 
an  air-pump  for  twelve  hours  and  thoroughly  exhausted.  This 
was  almost  too  much  for  it,  but  still  there  is  a  little  life  in  the 
tank.'' 

Experimenting  on  this  subject,  he  found  thai,  while  some  could 
survive  a  short  exposure  to  a  heat  of  '200°  (Fahr.),  a  thorough  bak- 
ing or  boiling  for  two  or  three  hours  killed  them  all.  Drying  for 
a  week  in  an  exhausted  receiver  along  with  sulphuric  acid  was 
also  fatal.  He  admits  proof  of  revival  after  four  years*  torpor ; 
though  he  failed  in  experiments  extending  over  only  fVom  one  to 
three  years.  Though  nearl}'  all  authorities  agree  in  the  books  as 
to  the  desiccation  theory,  yet  many  good  observers  privately  doubt 
whether  those  that  revive  were  really  dried  at  all ;  and  Mr.  Davis 
is  satisfied  that  the  non-revivers  are  the  dried  ones,  and  those 
which  revive  do  so  because  they  were  not  desiccated.  He  has  ob- 
served that  the  creatures  eonstantl}-  give  off  a  slimy  secretion  ;  and 
in  drying  they  contract  into  an  ovoid  form,  and  the  gelatinous  fluid 
dries  over  them  into  a  thin  hard  shell  which  protects  them  fVom 
further  drying.     If  isolated  rotifers  are  dried  upon  a  clean  glass 
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slide  they  seldom  revive ;  because  they  crawl  about  until  the  last 
moment,  and  thus  part  with  so  much  of  their  protective  covering 
that  the}'  are  finally  dried  up  and  destroyed. 

Notwithstanding  the  first  impression  of  some  of  the  Fellows  of 
the  Society,  that  Mr.  Davis'  researches  had  been  entirely  antici« 
pated  by  many  continental  authorities,  the  doctrine  of  the  gelati- 
nous envelope  seems  to  be  an  entirely  original  as  well  as  a  very 
satisfactory  settlement  of  a  much  disputed  question. 

Action  of  Poisons  on  toe  Blood  Corpuscles.  —  Dr.  Osier 
read  a  paper  before  the  Medical  Microscopical  Society,  in  London, 
giving  the  results  of  his  experiments  on  the  action  of  solutions  of 
the  sulphates  of  atropa  and  of  physostegia  upon  the  blood  corpus- 
cles. He  hoped  to  show,  in  the  corpuscles,  the  already  demon- 
strated antagonism  between  these  reagents,  but  reached  an  exactly 
opposite  result,  both  solutions  checking  in  a  somewhat  similar 
manner  the  amoeboid  movements  of  the  white  corpuscles,  and  both 
causing  the  red  corpuscles  to  become  irregular  from  involutions 
and  cuppings  of  the  surface.  The  reagents  n^ixed  produced  the 
same  changes  as  when  separately  applied.  Solutions  of  curare 
were  also  mixed  with  blood,  but  produced  no  positive  results. 

Limit  of  Resolving  Power.  —  How  little  we  appreciate  the 
extent  to  which  the  resolving  power  of  our  best  objectives  falls 
below  the  possibilities  of  thoir  amplifying  power,  was  well  illus- 
trated b}'  the  surprise  of  many  microscopists,  and  the  incre<lulity 
of  some,  when  Nobert's  IDth  band,  of  112,000  lines  to  the  inch, 
was  beautifully  resolved  by  a  power  of  scarcel}^  over  two  hundred 
diameters  ;  while,  with  absolutely  faultless  definition,  the  same  lines 
ought  to  be  visible  under  a  much  lower  power  than  that.  What 
we  ought,  theoretically,  to  be  able  to  see  with  powers  of  from  one 
to  three  thousand  diameters,  is  computed  in  the  following  curious 
extract  from  one  of  Dr.  Pigoit's  recent  papers. 

"  With  regard  to  these  minute  quantities  [beading  one  hundred 
thousandth  of  an  inch  in  diameter,  etc.],  and  to  remove  doubts 
which  may  arise  in  some  persons'  minds  as  to  the  possibility  of 
seeing  such  very  minute  linear  quantities,  I  may  say  that  a  minute 
of  arc  corresponds  to  the  breadth  of  the  334th  part  of  an  inch  as 
seen  at  ten  inches,  which  is  at  least  four  times  as  thick  as  a  human 
hair  at  that  distance.  Now  the  one  hundred  thousandth  of  an 
inch  under  a  power  of  1 ,000  is  precisely  the  same  thing  as  a  thous- 
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aDdth  of  an  inch  under  a  power  of  one,  or  seen  naturally  at  ten 
inches.  But  we  can  see  hairs  much  finer  tiian  this  —  say  three 
times  —  therefore,  with  regard  to  arc,  we  can  see  with  a  power  of 
1,000  the  i  of  T(y(jVTnT*  *-««i  with  a  power  of  3,000  about  the  mil- 
lionth. To  find  the  angle  in  seconds,  I"  =  0.000004848  =  -nnr^inFi 
nearly. 

The  angle  under  a  power  of  3,000,  at 

a  distance  of  ten  inches,  is  for  a  }  =- 


millionth  of  an  inch 
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Divide  this  by  the  value  of  one  second  and  we  get  six  seconds 
in  the  angle  subtended  by  Tjyvi^Tjn  under  a  power  of  3,000." 

Use  of  Micro-photographs. — The  experience  of  the  late  siege 
of  Paris  has  given  a  permanent  prominence  to  microphotography 
as  a  practically  useful  art.  A  French  engineer  now  proposes  to 
reduce  messages  photographically  to  microscopic  size,  and  then 
blow  them  through  a  pneumatic  tube  under  the  straits  of  Dover 
to  England,  where  they  should  be  raised  by  photography  to  a  legi- 
ble size  again.  Thus  the  promptness  of  the  telegraph  would  be 
approached,  while  its  expensiveness,  in  the  case  of  long  messages, 
would  be  avoided. 

Structure  of  Diatoms. — In  stating  Mr.  Stodder's  disbelief  that 
the  silicious  matter  in  diatoms  was  always  deposited  in  spherules, 
we  omitted  to  explain  that  it  was  the  processes,  or  so-called  feet,  of 
E,  Argus  which  he  considered  structureless.  Mr.  Stodder  also 
desires  us  to  notice  that  he  does  not  adopt  Mr.  Slack's  term  ^^  ordi- 
nary diatoms ; "  that  he  has  not  believed  the  markings  on  all  diatoms 
to  be  depressions,  but  that  the  dark  spots  seen  by  reflected  light 
on  E.  Argus  are  so ;  and  that  he  and  Mr.  Wells  have  not  been  as- 
sociated in  studying  this  subject.  He  also  contributes  the  follow- 
ing remarks  in  regard  to  test  objects  and  high  powers. 

^^The  histologists,  vegetable  and  animal  anatomists  may  say  as 
they  have  said,  ^  What  of  it?  Is  it  worth  the  time  and  labor  re- 
quired to  determine  whether  the  minute  granule  of  one  fifty  thous- 
andth of  an  inch  is  hexagonal  or  circular,  a  bead  or  a  cavity  ? ' 
Yes,  gentlemen,  it  is,  for  so  long  as  these  questions  are  unset- 
tled, so  long  must  you  be  uncertain  of  the  true  interpretation  of 
your  own  observations  ;  so  long  as  you  do  not  use  the  best  instru- 
ments and  the  highest  powers,  so  long  must  you  be  ignorant  of 
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the  undiscovered,  uncertain  whether  you  have  found  all  that  can 
be  found.  No  better  tests  are  3'et  known  of  the  quality  of  micro- 
scope lenses  than  the  diatoms  and  Nobert's  lines.  To  know  that 
you  have  obtained  the  best  results  in  your  own  specialties  you 
must  know  what  your  instruments  can  do  on  known  objects ;  to 
'increase  knowledge*  in  your  own  departments,  you  must  use  the 
best  instruments  and  the  highest  powers  the  skill  of  the  optician 
can  produce.  Science  cannot  be  much  advanced  by  the  use  of 
lenses  of  twenty  years  ago." 

Methods  of  Study  in  Infusoria. — An  abstract  of  an  ex- 
tremely suggestive  paper  relative  to  this  subject  is  given  under 
"Reviews"  in  this  number  of  the  Naturalist. 

Correction  to  Note  on  Aperture.  —  **  Improved  assumption" 
p.  5G7,  line  1,  should  have  been  printed  ''unproved  assumption." 

NOTES. 

The  Kansas  Academ}^  of  Science  held  its  sixth  annual  meeting 
at  Lawrence,  Kansas,  on  Sept  11  and  12.  This  Academy  holds  its 
annual  meeting  of  two  or  three  days  duration  in  different  places 
in  the  state.  Papers  are  read  on  various  subjects,  and  consider- 
able work  is  done  for  the  enccniragemont  of  science  throughout 
Kansas.  C^uite  a  number  of  papers  were  read,  and  a  special 
address  was  delivered  which  was  anti-Darwinian  in  character. 
Among  the  papers  falling  in  our  sphere  for  notice,  was  one  by 
Prof.  F.  II.  Snow  on  ''Injurious  Insects,"  and  one  by  Prof.  B.  F. 
Mudge  on  tlie  ''Discovery  of  Fossil  Footprints  in  Osage  County," 
of  "middle  permian"  age.  Several  hundred  tracks  were  collected 
and  will  be  sent  to  Prof.  ^Marsh  at  New  Haven.  Another  paper 
by  Prof.  Mudge  was  on  the  "Mound  Builders."  The  evidences 
of  this  ancient  race  in  Kansas  consisted  in  finding  deposits  of 
pottery,  indicating  ancient  villages,  but  we  do  not  note  anything 
in  the  description  of  the  remains  that  prove  them  to  be  those  of 
mound  builders  any  more  than  of  Indians  of  more  recent  date. 
No  mounds  are  mentioned,  and,  until  the  pottery  found  has  been 
carefully  compared  with  that  unquestionably  made  by  the  mound 
builders  and  the  Indians,  the  particular  race  whose  remains  are 
described  must  be  left  in  doubt.  The  following  is  the  most  inter- 
esting part  of  the  paper  as  reported  :  — 

"But  the  most  important  locality  seen  b}'  us  in  Kansas  lies  not 
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far  from  Asher  creek,  on  the  southwesterly  side  of  the  Solomon 
river,  in  Cloud  county.  The  locality  is  on  a  rolling  prairie,  just 
above  the  river  bottom,  which  is  here  quite  narrow.  The  most 
marked  feature  of  this  village  is  the  potter3^  where  their  domestic 
articles  were  manufactured.  It  covers  an  area  of  from  one-fourth 
to  half  an  acre,  rising  irregularly  at  the  highest  point  about  two 
feet  above  the  level  of  the  adjoining  prairie,  and  is  composed  to  a 
great  extent  of  the  materials  and  debris  from  the  old  workshops. 
In  it  we  found  a  considerable  quantity  of  the  clay,  dug  from  the 
banks  of  an  adjoining  ravine,  which  had  never  been  moulded  ;  and 
some  partly  moulded  and  sometimes  mixed  with  straw,  probably 
to  be  used  in  the  coarsest  articles.  Also  fragments  from  what  ap- 
peared to  be  the  ovens  in  which  the  pottery  had  been  baked. 
These  fragments  showed  marks  of  fire,  and  were  too  clumsy  and 
coarse  to  have  been  part  of  any  household  utensils,  and  were 
mostly  in  a  heap  in  the  highest  and  central  part  of  the  village. 
The  extent  of  the  village  was  obscure,  as  the  rank  grass  had 
covered  the  ground  for  long  ages  and  nearly  obliterated  all  traces 
of  what  once  existed." 

The  next  meeting  will  be  held  at  Topeka,  in  Sept.,  1874.  Prof. 
Snow  was  elected  president,  Prof.  Fraser  retiring  from  the  chair. 

The  first  award  of  the  Grand  Walker  prize  of  $1,000  was  voted 
by  the  Council  of  the  Boston  Society  of  Natural  History,  on  Oct.  1, 
to  Mr.  Alexander  Agassiz  of  Cambridge,  for  investigations  on  the 
embryology,  structure  and  geographical  distribution  of  the  Radi- 
ates, and  especially  on  the  Echinoderms,  and  the  publication  of 
the  results  as  embodied  in  his  recent  work. 

The  Annual  Walker  prize,  for  1873,  of  $G0,  was,  at  the  same 
meeting,  awarded  to  A.  S.  Packard,  Jr.,  for  his  essay  on  the  devel- 
opment of  the  common  house  fly. 

A  VERY  deserving  institution  has  recently  been  established  in 
Cincinnati,  under  the  title  of  the  Cincinnati  Acclimatization  So- 
ciety, its  object  being  to  efiect  the  introduction  of  such  foreign 
birds  as  are  worthy  of  note  for  their  song  or  their  services  to  the 
farmer  or  horticulturist.  The  society  announces  that  during  last 
spring  it  expended  $5,000  in  introducing  fifteen  additional  spe- 
cies of  birds,  and  that  it  has  already  successfully  accomplished 
the  acclimatization  of  the  European  skylark,  which  is  stated  to 
be  now  a  prominent  feature  of  the  summer  landscape  in  the  vicin- 
ity of  Cincinnati.  Among  the  species  which  it  is  proposed  to  in- 
troduce is  the  European  titmouse,  considered  abroad  as  one  of  the 
most  successful  foes  of  insects  injurious  to  vegetation. — Nature. 
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Professor  Marsh's  exploring  party  retarned  to  Fort  Bridger, 
Wyoming,  Sept.  5th,  after  a  most  successful  trip  of  six  weeks, 
among  the  Eocene  fossils  of  the  Uintah  mountain  region.  Many 
interesting  discoveries  were  made,  especially  of  new  mammals, 
birds  and  reptiles.  The  party  are  now  at  work  in  Oregon,  and 
will  return  east  in  December. 
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C.  M..  Mass.— The  objects  sent  are  an  earlf  and  peculiar  stage  of  deTelopment  of  a 
ft-esh  water  |K)lvzoon.  They  are  popularly  labelled  *' eggs  "of  CrittaUlla,  but  more 
accurately  statoblabt^  or  pseud-ova.—  R.  H  W. 
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On  the  morning  of  July  7th,  I  started  in  search  of  Drosera 
Jiliformis  and  found  mj'  plant  in  Atlantic  Co.,  New  Jersey.  It 
was  in  full  bloom  and  growing  as  thick  as  it  could  well  stand,  on 
either  side  of  an  extensive  cranberry  plantation.  This  charming 
plant,  with  its  pretty  pink  blossoms,  together  with  the  dew-like 
substance  exuding  from  the  glands  (the  glands  surmount  the 
bristles  or  hairs  which  cover  the  long  thread-like  leaves),  was  one 
of  the  most  beautiful  sights  I  ever  beheld.  From  former  observa- 
tions I  had  supposed  this  plant  caught  only  small  insects,  but 
now  found  I  was  mistaken ;  great  Asilus  flies  were  held  firm  pris- 
oners, innumerable  moths  and  butterflies,  man}^  of  them  two 
inches  across,  were  alike  held  captive  until  they  died  —  the  bright 
flowers,  and  brilliant,  glistening  dew  luring  them  on  to  sure  death. 
But  what  is  the  use  of  this  wholesale  destruction  of  insect  life? 
Can  the  plants  use  them?  Upon  examination  1  find  that  after  the 
death  of  the  larger  insects,  they  fall  around  the  roots  of  the  plants 
as  if  to  fertilize  them,  but  the  smaller  flies  remain  sticking  to  the 
leaves. 

Careful  and  repeated  experiments  during  several  da^'s  revealed 
the  fact  that  on  some  days  the  plants  work  much  better  than  on 
others.  Whether  it  was  the  electrical  condition,  or  amount  of 
moisture  in  the  atmosphere,  is  yet  to  be  ascertained. 

Entered,  according  to  Act  of  Congress,  in  the  year  1873.  by  tbe  PXABODY  AOadkmt  OF 
8C1KNCE,  in  the  Office  of  the  Librarian  of  Congress  at  Washington. 
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I  experimented  with  three  species  of  these  plants — Z>.  JUifoT' 
mi«,  />.  longifolia^  and  D,  rotundifolia.  I  carefully  removed  them 
from  all  atmospheric  agitation,  and  found  they  were  tlie  roost 
active  on  the  eleventh  of  July.  I  will  therefore  give  the  reconl 
of  this  day's  experiments,  and  the  state  of  the  weather. 

July  11th,  thermometer  stood  thus — 7  a.  m.,  08*  ;  2  p.  M.,  79'; 
9  p.  M.,  69°.  Rain  early  in  the  morning,  one-third  of  an  inch. 
Wind  in  the  morning,  N.  Pu. ;  2  p.  m.,  S.  E. ;  9  p.  m.,  S.  E.  ;  with 
rising  barometer  from  29*96  to  30*05. 

July  11th,  10  o'clock,  a.  m.,  I  pinned  some  living  flies  half  an 
inch  from  the  leaves,  near  the  apex,  of  D,  Jiliformis,  In  forty 
minutes  the  leaves  had  bent  perceptibly  toward  the  flies.  At 
twelve  o'clock  the  leaves  had  reached  the  flies  and  their  legs  were 
entangled  among  the  bristles  and  held  fast.  I  then  removed  the 
flies  three-<iuarters  of  an  inch  farther  from  the  leaves.  The  leaves 
still  remained  bent  away  from  the  direction  of  the  light  towanl 
the  flies,  but  did  not  reach  them  at  this  distance. 

Whether  the  action  of  the  flies'  wings  may  have  created  suffi- 
cient force  to  bring  the  leaves  near  enough  to  entangle  the  flies  is 
a  question  I  have  not  yet  satisfactorily  settled  in  my  own  mind, 
for  dead  flies  did  not  seem  to  have  the  same  power  as  living  ones. 

Fifteen  minutes  past  ten  of  the  same  day,  I  placed  bits  of  raw 
beef  on  some  of  the  most  vigorous  leaves  of  D,  longifoUa.  Ten 
minutes  [)ast  twelve,  two  of  the  leaves  had  folded  around  the  l)eef, 
hiding  it  from  siglit.  Half  past  eleven  of  the  same  day,  I  i)lareil 
living  flies  on  the  leaves  of  D,  loiKjifoUa,  At  twelve  o'clock  and 
forty-eight  minutes,  one  of  the  leaves  had  folded  entirely  around 
its  victim,  and  the  other  leaves  had  partially  folded  and  the  flies 
had  ceased  to  struggle,  l^y  half  past  two,  four  leaves  had  each 
folded  around  a  fly.  The  leaf  folds  from  the  apex  to  the  petiole, 
after  the  manner  of  its  vernation.  I  tried  mineral  substances, 
bits  of  dry  chalk,  magnesia  and  [)ebbles.  In  twent^'-four  hours 
neither  the  leaves,  nor  tlie  bristles  had  made  any  move  like  clasjv 
ing  these  articles.  I  wet  a  piece  of  chalk  in  water,  and  in  less 
than  an  hour  the  bristles  were  curving  about  it,  but  soon  un- 
folded again,  leaving  the  chalk  free  on  the  blade  of  the  leaf. 

The  bristles  around  tlie  edjre  of  the  leaf  of  D,  roiundi folia  are 
longer  than  on  those  of  I),  longffoh'a^  but  the  leaf  of  the  former 
does  not  fold  around  a  fly  as  it  does  in  the  latter  —  simpl}*  the 
bristles  curve  around  the  object,  the  glands  on  the  ends  of  the 
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bristles  touching  the  substance,  like  so  many  mouths  receiving 
nourishment. 

Half  past  10,  A.  M.,  I  placed  raw  beef  on  some  leaves  of  Z>.  ro- 
tundifolia;  by  1  o'clock  the  inner  bristles  were  curving  about  it, 
and  the  longer  bristles  on  the  outer  edge  of  the  leaf  were  slowly 
curving  upward.  By  9  o'clock,  in  the  evening,  all  the  bristles 
of  three  of  the  most  vigorous  leaves  were  clasping  the  beef,  al- 
most hiding  it  from  sight,  while  an  equally  vigorous  leaf  made  no 
move  like  clasping  a  bit  of  dry  chalk. 

About  10  o'clock  in  the  morning,  I  placed  bits  of  raw  apple 
on  some  of  the  leaves  of  the  last  named  species ;  by  9  o'clock 
in  the  evening  part  of  the  bristles  were  clasping  it  but  not  so 
closely  as  the  beef.  By  10  o'clock  next  day,  twenty-four  hours, 
nearly  all  the  bristles  were  curved  toward  it,  but  not  many  of  the 
glands  were  touching  it.  So  it  would  seem  that  these  plants  are 
really  carnivorous,  that  they  prefer,  and  absorb  animal  substances 
directly  through  their  leaves.  And  Mr.  Darwin  says  that  by  prick- 
ing a  certain  point  in  the  leaf  of  Drosera,  he  can  paralyze  half  of 
it,  and  this  indicates  nerves ! 

The  following  is  a  brief  summai-y  of  the  experiments. 

First,  with  D.  filiformis, 

July  11th,  10  A.  M.  Pinned  living  flies  half  an  inch  from  apex 
of  D,  JUiformis,  10  o'clock  and  40  minutes  ;  the  leaves  are  bent 
perceptibly  toward  the  flies.  12,  m.,  the  leaves  have  reached  the 
flies,  and  the  flies'  legs  are  entangled  in  the  bristles  and  held  fast 
by  the  sticky  substance  exuding  from  the  glands. 

Second,  with  D.  longifolia, 

10  o'clock  and  15  minutes,  a.  m.,  I  place  raw  beef  on  the  leaves 
or  D.  longifolia.  Ten  minutes  past  12,  the  leaves  are  folded 
around  the  beef.  \\^  o'clock  a.  m.,  I  place  living  flies  on  the 
leaves  of  this  species.  12  o'clock  and  48  minutes,  p.  m.,  one 
of  the  leaves  has  folded  entirely  around  the  fly.  2^  o'clock,  p.  m., 
four  leaves  have  each  folded  around  a  fly. 

Third,  with  D.  rotundifolia, 

10  o'clock  and  35  minutes  a.  m.,  raw  beef  on  leaves  of  D.  ro- 
tundifolia, 1  o'clock,  P.M.,  the  inner  bristles  are  curving  about  it, 
and  the  longer  bristles  on  the  outer  edge  of  the  leaf  are  slowly 
curving  upward.  9  o'clock,  p.m.,  all  the  bristles  of  the  most  vigor- 
ous leaves  are  clasping  the  beef.  10  o'clock  a.  m.  I  place  bits  of 
raw  apples  on  the  leaves.     9  o'clock  p.  m.,  part  of  the  bristles  are 
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clasping  them.  July  12th,  10  o'clock,  a.  m.,  nearly  all  the  brUtle* 
are  curving  toward  the  bits  of  apple,  but  very  few  of  the  glaniU 
are  touching  them. 


THE  SLATES  OF  THE  TACONIC    MOUNTAINS  OF 

THE  AGE  OF  THE   HUDSON   RIVER  OR 

CINCINNATI   GROUP.* 

BY    PROFESSOR    J.    D.    DANA. 

In  my  study  of  the  Stockbridge  limestone  and  the  associated 
rocks  in  Berkshire  county,  Massachusetts,  I  have  found  that  the 
ridges  are  often,  if  not  always,  synclinals.  They  consist  of  the 
slates  or  schists  (and  sometimes  quartzite)  overlying  the  lime- 
stone ;  and  in  the  downward  flexures  of  the  limestone,  during  the 
period  of  disturbance  and  metamorphism  which  made  the  moun- 
tains, the  overlying  beds  or  part  of  them  were  folded  together  into 
a  compact  mass  which  has  withstood  degrading  agents,  while  the 
same  beds  in  the  anticlinals  or  upward  flexures  were  extensively 
broken  and  have  disappeared.  The  slate  ridges  are  then  nothing 
but  squeezes  of  the  shite  formation  between  the  sides  of  a  lime- 
stone synclinal. 

The  Taconic  mountains  lie  on  the  western  border  of  the  Berk- 
shire limCvStone  region  ;  and,  in  general,  the  dip  of  the  limestone, 
as  well  as  of  the  Taconic  slates  is  to  the  eastward,  and  hence  the 
slates  being  underneath  are  seemingly  the  older.  They  are  actu- 
ally so,  unless  the  Taconic  ridges  are  also  synclinals,  with  an  east- 
wardly  inclined  axis,  like  some  of  the  Berkshire  mountains.  Un- 
til recently  I  had  regarded  the  apparent  order  of  superposition  as 
the  true  order  of  succession,  that  is,  I  had  supposed  that  the  lime- 
stones were  newer  than  the  Taconic  slates.  The  conclusion 
seemed  to  be  confirmed  b}'  finding  at  dilferent  places  the  slates 
and  limestone  with  the  same  high  easterly  dip,  the  slates  under- 
most. 

But  a  few  weeks  since,  on  an  examination  of  the  eastern  base 
of  Mt.  Washington,  the  highest  part  of  the  Taconic  range  in  south- 
western Massachusetts,  along  the  road  just  east  of  the  highest 

*  Read  at  the  Portlaud  MeeUng  of  Uie  Amer.  Assoc.  Adv.  Science. 
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summit,  called  Mt.  Everett,  2,634  feet  in  height  above  the  sea, 
the  limestone  of  the  SheflSeld  plain  was  found  to  have,  in- 
stead of  the  usual  easterly  dip,  a  westerly  dip,  and  this  continued 
up  the  slopes  of  the  mountain  as  far  as  the  limestone  extended, 
about  120  feet  above  the  plain  and  there  the  limestone  was  seen  to 
pass  directly  beneath  the  slates  of  the  mountain,  these  having  the 
same  dip  and  strike,  the  dip  20°  to  25.°  Thus  the  limestone  was 
seen  to  descend  under  Mt.  Washington  and  the  slates  to  be  the 
superior  rock.  Following  along  the  base  of  the  mountain  north- 
ward, this  dip  of  the  Stockbridge  limestone  under  the  mountain 
was  found  to  continue  for  nearly  four  miles,  that  is  along  the 
whole  eastern  front. 

These  facts  seem  to  prove  that  the  limestone  of  Berkshire  goes 
under  Mt.  Washington  and  comes  up  in  the  great  limestone  of 
Copake  on  the  west  side  of  the  Taconic  range. 

I  might  show  that  there  are  probably  two  close-pressed  syn- 
clinals in  the  Mt.  Washington  plateau  (which  is  four  to  five 
miles  broad),  with  steep  easterly  inclined  axes,  and  that  these 
synclinals  are  synclinals  of  slate  riding  over  a  single  broken  syncli- 
nal of  limestone ;  that,  to  the  north  of  the  mountain,  where  the 
mountain  descends  to  the  limestone  plains  of  Egremont,  these  sj^n- 
clinals  become  separated  and  include  an  anticlinal  of  limestone, 
the  limestone  of  the  anticlinal  appearing  in  the  intermediate 
valley  while  the  ridges  (synclinals)  are  slate ;  and  that  the  two 
synclinals  have  an  eastwardly  inclined  axis,  the  dip  being  very 
steep  to  the  eastward.  But  to  explain  fully  would  require 
diagrams,  and  I  leave  the  details  for  another  place. 

Gra3^lock  in  northwestern  Massachusetts,  to  the  east  of  the  line 
of  the  Taconic,  and  3500  feet  in  height,  whose  rocks  are  much  like 
those  of  Mt.  Washington,  is  described  by  Emmons  as  a  synclinal ; 
and,  after  a  survey  of  the  facts  on  the  ground,  observing  the 
westerly  dip  of  the  limestones  of  the  eastern  slopes  near  South 
Adams,  and  the  easterly  dip  on  the  western  slopes  near  the  en- 
trance to  the  '*  Hopper,"  as  the  great  central  valley  ifs  called,  I  am 
satisfied  that  he  was  right.  The  dip  at  the  summit  and  most  other 
parts  is  very  steep  t6  the  eastward.  It  appears  then. to  be  a  result, 
like  man^'  other  Berkshire  Mountains,  of  a  squeeze  of  the  slates 
in  a  synclinal ;  and  like  Mt.  Washington  it  is  probably  not  a  sim- 
ple synclinal.  It  may  be  a  double  one,  with  the  Hopper  corre- 
sponding to  the   intermediate   anticlinal,  the   beds  of  the  whole 
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having  a  high  dip  to  the  eastward  owing  to  the  eastward  inclinatioD 
of  the  axis  of  the  folds.  At  North  Adams,  in  the  ridge  of  slate 
just  west  of  the  village,  the  limestone  and  slate  both  dip  eastward, 
there  being  here  the  north  end  of  one  of  the  inclined  synclinals. 

The  making  of  the  highest  summits  of  the  Taconic  region  ap- 
pears thence  to  have  depended  on  this  doubling  of  the  folds.  It 
becomes  exceedingly  difficult  in  such  cases  to  ascertain  the  true 
thickness  of  the  slate  formation. 

In  view,  then,  of  the  facts  stated  in  my  former  article  with  regard 
to  the  age  of  the  limestone  and  its  overlying  rocks,  it  is  not  easy 
to  avoid  the  conclusion  that  the  Taconic  slates  are  Hudson  river 
slates,  as  long  since  held  by  the  Professors  Rogers ;  and,  also, 
that  the  rocks  on  which  Prof.  Emmons,  in  his  New  York  Geologi- 
cal Report,  first  based  his  Taconic  syst<?m,  or  out  of  which  he  de- 
vised it,  are  after  all  nothing  but  the  Hudson  river  and  Trenton 
groups,  with  the  underlying  Chazy.  The  Trenton  limestone  and 
Hudson  River  or  Cincinnati  groups,  which  properly  constitute  one 
series  in  American  Geological  History,  are  then  the  true  Taconic 
system. 


HINTS    FOR    THK    PROMOTION    OF    ECONOMIC 
ENTOMOLOGY  IN  THE  UNITED  STATES.* 

BY  JOHN    L.  LECONTE,  M.D. 

It  is  indeed  a  most  gratifyin*^  evidence  of  the  increasing  in- 
terest in  the  department  of  zoology  which  we  cultivate,  that  the 
entomologists,  now  in  connection  with  the  *' American  Association 
for  the  Advancement  of  Science."  are  sufficient Iv  numerous  to 
form  a  se|)arate  sub- section,  and  enoniih  in  earnest  to  make  the 
meetinjijs  of  the  section  of  value  to  attract  our  widely  scattered 
students. 

I  hail  with  joy  the  oi>portunity  of  being  present  at  this  meet- 
ing, and  the  more  so,  because  absence  from  the  country  has  pre- 
vented me  from  being  with  you  on  previous  occasions,  when  you 
assenil)led  to  deliberate  on  the  means  necessary  for  the  promotion 
of  our  favorite  science  ;  to  connnunicate  to  each  other  that  which 
3'ou   have  done  of  best  during  the  year,  and  call  on  your  col- 

*Kcatl  at  the  roitlai.d  Meeting  of  the  Auier.  A.s.'oc.  Adv.  Stience. 
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leagues  to  rejoice  with  3'ou  over  the  gems  of  truth  which  Nature 
bountifully  bestows  on  you  and  on  all  who  visit  with  pure  heart 
and  humble  mind  her  exhaustless  treasury. 

Believing,  as  I  do,  that  the  few  days  thus  spent  in  closer  com- 
munion, by  those  who  are  in  sympathy  in  their  main  intellectual 
pursuits,  should  be  devoted  rather  to  mutual  instruction  and 
comparison  of  general  views  derived  from  our  studies,  than  to 
the  reading  of  essays  on  special  or  descriptive  subjects,  which 
sooner  or  later  will  appear  in  suitable  places  in  scientific  journals, 
I  have  thought  it  not  inappropriate  to  give  briefly  some  ideas 
suggested  by  a  long  course  of  investigation  both  in  the  field  and 
in  the  museum,  regarding  the  requisites  for  a  more  rapid  advance 
of  American  entomology,  and  a  more  speedy  development  of  the 
practical  benefits  which  the  science  promises. 

Before  endeavoring,  so  to  speak,  to  forecast  the  future,  or  to  in- 
dicate those  paths  of  research  from  which  the  most  useful  results 
may  be  expected,  it  would  be  well  to  glance  at  the  past  history 
of  oiu*  science  ;  so  that  b}^  rapidly  reviewing  the  steps  by  which 
progress  has  been  made,  we  may  be  better  prepared  to  estimate 
the  comparative  value  of  the  agencies  by  which  our  present  po- 
sition has  been  attained. 

The  beginning  of  the  American  school  of  entomolog}'  may  be 
considered  as  made  in  1817  by  Thomas  Say,  in  those  days  the 
most  generally  instructed  zoologist  in  the  United  States.  Though 
his  contributions  to  the  literature  of  other  departments  of  natu- 
ral histoiy  were  quite  copious,  yet  entomology  seems  to  have 
been  his  favorite  science,  and  on  his  studies  of  the  various  orders 
of  insects  his  scientific  reputation  must  mainly  rest. 

At  that  time  the  text-books  in  entomology  were  mainl}^  Fa- 
bricius,  Ilerbst  and  Latreille,  and  the  efforts  of  American  nat- 
uralists in  every  branch  were  confined  to  adopting,  without 
independent  criticism,  the  classifications  and  generic  determina- 
tions of  their  European  correspondents.  Biology  did  not  exist 
either  in  name  or  in  idea.  Careful  observations  of  a  few  noxious 
species  by  Prof.  Peck  and  Dr.  T.  W.  Harris  were  the  slight  foun- 
dation upon  which  the  whole  structure  of  economic  entomology 
was  to  be  erected. 

It  will  be  readily  seen  then,  that  the  entomologists  of  that 
early  period  were  essentially  species  men^  namers  and  describers 
of  the  unknown  objects  with  which  they  were  surrounded :  —  a 
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work  which  was  done  so  well  that  of  the  many  hundreds  of 
species  described  b}'  Say,  and  the  smaller  number  by  his  collabo- 
rators, scarcely  any  remain  doubtful,  and  but  few  unknown. 

Preeminent  among  the  earl}*^  naturalists  of  the  United  States, 
and  far  be^'ond  any  of  them,  both  as  an  industrious  collector, 
a  careful  observer  in  the  field,  and  an  intelligent  investigator  in 
the  museum,  was  Dr.  T.  W.  Harris,  of  Massachusetts.  A  man 
of  singular  modesty  and  diffidence,  appreciated  neither  by  him- 
self nor  by  others,  but  whose  memory  will  be  cherished  by  all 
who  knew  him,  and  whose  merits  will  be  more  and  more  recog- 
nized as  time  brings  him  with  his  limited  opportunities  more 
strongly  in  contrast  with  the  other  students  of  his  day.  Had  he 
published,  as  he  wrote,  the  independent  investigations  on  classifi- 
cation which  he  made,  or  had  the  proper  facilities  been  afforded 
him  and  the  requisite  stimulus  given,  our  science  in  this  country 
would  have  anticipated  many  of  the  schemes  of  arrangement  de- 
veloped later  by  the  best  European  students. 

Among  the  entomologists  of  that  time,  properly  pertaining  to 
our  country,  must  be  named  Dr.  C.  Zimmermann,  a  German  by 
birth,  and  trained  to  science  before  he  made  this  continent  his 
home.  The  monographs  of  Zabrus  and  Arnara^  published  before 
leaWng  Europe,  still  remain  thoroughly  careful  and  classical 
studies  of  those  genera,  to  which  notliing  has  been  or  can  be 
added  except  the  descriptions  of  species  since  collecte<l.  It  was  a 
misfortune  for  our  science  that  Zimmermann  too,  though  a  pro- 
found and  laborious  student,  would  never  pui>lish  the  results  of  his 
investigations.  As  a  systeniatist  in  the  science,  he  was  of  the 
very  highest  order,  and  I  here  cheerfully  acknowledge  my  obliga- 
tions to  him  for  some  of  the  hints  which,  afterwards  more  fullv 
developed,  have  gained  for  several  of  my  memoirs  the  generous 
approval  of  foreign  entomologists.  His  manuscripts,  submitted  to 
me  in  18G7  by  his  widow,  contained  a  large  part  of  a  systematic 
work  on  Coleoptera,  with  descriptions  of  many  hundre<l  new 
species  of  the  Southern  States,  which,  however,  had  been  ren- 
dered of  no  avail  by  recent  publications,  posterior  to  the  manu- 
scripts in  question. 

After  the  founders  of  the  science  in  this  country  came  a  period 
of  apath}',  during  which  nothing  was  done.  The  work  of  ile- 
scription  was  then  resumed  by  Melsheimer,  Ziegler  and  myself, 
without,  however,  any  attempt  at  independent  stud}'  of  classiflca- 
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tion  or  p&rticiilar  obs>ervation  of  life  histories  of  the  objects  de- 
scribed. 

The  first  serious  moiK^raphio  study  nuide  was  that  of  the 
Histeridxf.  published  in  1845  by  my  father  in  the  Boston  Journal 
of  Natural  History,  modelleil  on  the  Moftogmphm  IPstercfidttm 
of  PaykulK  and,  like  it,  illustrateii  with  outline  figures  of  all  the 
species.* 

The  second  period  in  the  history  of  American  entomology 
now  begins,  in  the  decade  from  1840->S0;  a  most  im|X>rtant 
epoch  in  the  intellectual  histon'  of  our  country.  An  indo|>en- 
dent  school  of  science  ha<l  commenced  in  zoology*  by  the  inves- 
tigations of  James  D.  Dana  on  the  polyi>es  and  cnistacea  collocteii 
while  attached  to  the  Exploring  Expetlition  of  Captain  (now 
Admiral)  Wilkes;  in  geology'  by  James  Hall  of  the  New  York 
Geological  Survey,  and  bv  the  brothers  Rogers  of  the  Pennsvl- 
vania  and  Virginia  Surveys.  Prof.  Agassiz  also  came  to  us 
introducing  methods  of  systematic  instruction,  which  previously 
each  student,  after  many  trials,  had  to  invent  bv  himself,  and  for 
himself  alone ;  and  with  his  unequalled  ability  as  a  lecturer  to 
excite  enthusiasm  in  his  hearers,  he  added  a  powerAil  stimulus  to 
the  cultivation  of  natural  history,  the  effects  of  which  can 
hardly  be  exaggeratetl.  With  few  exceptions,  the  zoological 
students  who  have  since  become  prominent  in  the  Uniteii  States 
have  been  instructeil  for  a  longer  or  shorter  periixl  by  him ;  and 
it  has  been  a  frequent  cause  of  regret  to  me,  tliat  my  early  efforts 
in  science  had  not  been  directeil  by  one  who  could  so  thoroughly 
combine  kindness  in  instruction  with  tirmness  in  criticism  ;  who 
could  so  well  temper  the  natural  impatience  for  rapid  publication 
of  the  young  and  inexperienced  observer,  to  that  calmness  of 
judgment  which  permits  nothing  to  be  published  until  it  ex- 
presses the  best  results  which  the  author  can  at  that  time  pro- 
duce. 

Another  most  valuable  auxiliary'  to  science  in  the  Uniteil  States, 
belonging  to  the  same  decade,  was  tlie  establishment  of  the  Smith- 

•I  have  purposely  excluded  ft*om  this  sketch  of  Aniorloan  entomolojry  the  Illus- 
trated work  of  Boisduval  and  LeContc  on  the  Lepidoptera  of  North  America.  AI* 
though  the  task  of  collecting  material  and  making  notes  un  the  hahits  of  larTie  with 
many  drawings  orcupie<l  my  father.  Major  John  LeConte.  for  several  years,  the  text 
of  the  work  and  the  systematic  arrangement,  such  as  it  was,  were  prepared  abroad, 
not  at  all  under  hie  control;  and  the  work  was  sto)>ped  before  the  completion  of  the 
firdt  volume.  All  the  notes  and  drawings  which  were  to  have  been  used  in  the  study 
of  the  Hcterocera  were  retained  by  his  coeditor,  and  still  remain  in  Europe.  * 
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soniau  Institution,  on  a  secure  basis,  and  nearly  in  the  form  de- 
vised b}'  its  learned  secretary,  Prof.  Joseph  Henry ;  whereby  the 
funds  were  emplo3'ed  chiefly  in  the  assistance  of  investigators  and 
explorers,  and  in  the  publication  of  scientific  memoirs. 

It  has  long  been  the  privilege  of  those  wlio  labor  to  extend 
the  boundaries  of  human  knowledge  to  work  hard  and  (in  onli- 
nar}'  phraseology)  to  find  themselves <  and,  until  the  organization 
of  the  Smithsonian  Institution,  it  was  their  further  privilege,  in 
this  country,  to  publish  at  their  own  individual  expense  all  me- 
moirs, which  from  bulk  or  cost  of  illustration  were  beyond  the 
limited  means  of  local  scientific  societies. 

Under  the  fostering  influence  of  this,  among  the  roost  noble 
of  the  intellectual  charities  of  the  age,  many  valuable  works  on 
abstract  science  have  been  published ;  wliich,  though  produced  in 
less  than  one-third  of  a  centur}*,  by  a  small  number  of  investiga- 
tors, thinly  dispersed  over  a  large  extent  of  territorj',  would  do 
honor  to  older  communities,  in  which  students  of  science  and  their 
labors  are  not  unfrequently  cared  for  by  the  protecting  influ- 
ence of  government. 

It  has  thus  come  to  pass  that  manuals  and  catalogues  of  several 
orders  of  insects  have  been  prepared  by  the  students  best  (qualified 
to  give,  in  a  condensed  form,  compilations  of  the  latest  results  of 
investigation,  or  entitled  to  put  forth  their  own  views  of  classitica- 
tion,  as  worthy  of  acco|)tance  ;  and  in  the  j)reparati<)n  of  this 
series  of  works,  valuable  assistance  has  been  ronderetl  in  orders 
which  had  not  received  attention  from  our  native  students,  by 
sonic  of  the  best  European  authorities  on  those  subjects,  among 
whom  are  specially  to  be  remembered  with  gratitude  llagcn,  Loew, 
Osten-Sacken  and  De  Saussure. 

The  excellence  of  the  memoirs  thus  published  by  the  Sniiths(.>- 
nian  Institution  results  from  two  facts  ;  the  persons  invited  to  pre- 
pare the  work  are  those  who  are  recognized  by  scieutific  men  as 
most  competent  for  the  labor ;  and  the  memoirs  when  prepared  are 
submitted  to  committees  capable  of  judging  of  their  value.  Neg- 
lect of  these  precautions  will  i)robably  ensure  greater  or  less  failure 
in  attempts  to  procure  works  for  either  primary  or  advanced  sci- 
entific instruction  ;  and  I  am  the  more  confirmed  in  this  opinion 
by  the  miserable  result  attending  the  munificent  expenditure  of 
the  state  of  New  York,  on  the  volume  illustrative  of  insects  in- 
jurious  to  agriculture.      Compiled  by  a  person  .ignorant  of  the 
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science,  and  illustrated  by  a  draughtsman  untrained  in  natural 
history  drawing,  it  remains  a  permanent  example  of  misplaced 
confidence  and  liberality ;  an  equal  disgrace  to  the  legislation,  the 
science  and  the  art,  of  the  great  state  in  which  it  was  published. 

The  possibilit}"  of  acquiring  some  knowledge  of  our  insects, 
without  the  possession  of  large  costly  libraries  which  up  to  this  pe- 
riod were  indispensable,  soon  made  the  science  more  popular  ;  and 
the  names  of  the  species  beginning  to  be  known,  many  persons 
were  attracted  to  form  collections,  and  others  to  the  equally  fas- 
cinating study  of  the  life  history  of  individual  objects. 

Thus  arose  the  present  condition  of  economic  entomology  ;  and 
the  biological  studies  commenced  3*ears  before  by  Dr.  Harris  were 
worthily  continued  by  Dr.  A.  Fitch  of  New  York,  and  the  state  en- 
tomologists afterwards  appointed  in  several  of  the  Western  States. 

Most  prominent  among  those  to  whom  we  are  indebted  for  the 
development  of  practical  entomology  was  the  lamented  B.  D. 
Walsh,  of  Rock  Island,  Illinois  ;  an  Englishman  by  birth,  bringing 
to  this  country  a  mind  well  trained  in  classical  and  scientific  in- 
struction by  a  thorough  University  course,  and  animated  by  an 
enthusiastic  love  not  only  for  science  but  for  tmth  and  consistency 
in  life. 

The  ''Practical  Entomologist,"  a  monthly  magazine,  published 
(1865  to  18(57)  by  a  committee  of  the  entomological  society  of 
Philadelphia,  was  edited  chiefly  by  him.  Its  successors,  the 
"American  Entomologist"  and  "American  Entomologist  and  Bot- 
anist," of  Saint  Louis,  were  edited  by  Mr.  Walsh,  and  Mr.  C.  V. 
Riley,  the  accomplished  state  entomologist  of  Missouri.  These 
volumes  will  be  often  referred  to,  not  only  for  the  meritorious  es- 
says on  injurious  insects  and  for  the  excellent  suggestions  towards 
controlling  these  pests,  but  still  more  for  the  fearless  and  caustic 
manner  in  which  the  editors  exposed  many  quack  contrivances  for 
exterminating  our  insect  enemies  ;  thus  endeavoring  to  protect  our 
too  credulous  farmers  against  the  pretensions  of  ignorant  invent- 
ors and  shameless  empirics. 

Last  to  be  mentioned,  because  the  most  recent,  of  the  aids  for 
the  cultivation  of  entomology,  and  for  popularizing  the  science, 
is  the  "Guide  to  the  Study  of  Insects,"  by  Dr.  A.  S.  Packard,  Jr. ; 
a  most  judicious  and  excellent  compilation  from  the  best  works  on 
the  various  orders,  adapted  to  the  North  American  fauna,  and  il- 
lustrated with  copious  and  well  drawn  original  figures,  combined 
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with  no  insignificant  portion  of  the  author's  own  investigatioDf, 
chiefly  in  embryology. 

Having  now  shown,  by  a  hasty  survey  of  the  past,  the  gradual 
progress  of  our  science,  let  ns  consult  in  regard  to  what  is  to  he 
done  to  perfect  the  structure,  the  foundations  of  which  are  thus 
securely  laid,  and  above  all,  what  is  necessary  to  popularize  and 
utilize  the  great  mass  of  information  which  has  been  obtained  by 
so  much  labor. 

Of  all  the  branches  of  zoology,  there  is  none  more  intimately 
connected  with  the  great  agricultural  interests  than  entomology  ;* 
and  yet  from  the  vast  number  of  objects  involved  in  the  study, 
man}'  of  which,  on  account  of  their  small  size,  arc  with  ditliculty 
recognized  by  the  untrained  observer,  and  also  from  the  compli- 
cation of  metamorphosis  and  habits  such  as  are  seen  in  no  other 
department  of  the  animal  kingdom,  there  is  no  branch  of  natural 
history  which  requires  for  its  elucidation  greater  industry,  or 
higher  powers  of  scientific  analysis.  For  the  same  reasons,  none 
of  the  inferior  animals  are  so  well  fitted  to  elude  and  resist  human 
control.  We  may  therefore  expect  the  practical  application  of  the 
abstract  truths  and  facts  contained  in  the  science  to  be  a  task  of 
more  than  ordinary  difficult}^  re(]uiring  the  assistance  of  the  most 
learned  students  and  the  most  iii<^enious  investigators. 

I  may,  perhaps,  be  accused  of  uttering  a  very  vapi<l  truism, 
when  I  assert  tliat  l)erore  any  science  is  ca|)able  of  rational  prac- 
tical application,  the  science  must  be  well  advance<l,  or  at  K*aj»t 
its  general  principles  and  methods  of  investigation  lirmly  estab- 
lished ;  and  further  that  the  ap|)lication  must  be  made  l)y  tliose 
who  are  fully  informed  as  regards  the  science.  Yet,  by  neglect  of 
this  apparent  axiom,  we  have  seen  that  the  great  state  of  New 
York  expende<l  a  sum  of  money,  almost  sulhcient  to  print  all  the 
useful  books  on  entomology  since  published  in  the  United  States, 
upon  one  quarto  volume,  wliich  is  a  monument  only  of  presump- 
tion and  ignorance. 

I  may  be  excused,  then,  for  mentioning;  first  those  thiuirs  which 
in  ni}'  opinion  will  contribute  to  a  more  rai)id  advance  in  the  de- 


♦"The  entire  sum  expended  by  Conifress.  or  l)y  our  various  State  LeK>-l.'«ture"  fnr 
tills  purpose  (from  llK'y-lHW)  cannot  exceed  ^iJO.WHUo  10<),(K»0.  or  about  fl.iMO  n  year.  Yet 
the  annual  damage  done  by  inseets  within  the  limits  of  the  I'nlled  statc-i  rannut  \»v  b'-« 
than  ($;iOO,(K)0.(H)0)  three  hundred    millions  of  thdhn-.r'.    Am.  Entom.  and  Bot.  ii.  I'^J. 

"  Napoleon,  at  the  summit  of  his  prosperity, never  inflicted  more  damage  ou  a  nation 
than  the  liliputian  iu8ect  army  inflicts  on  the  United  States."    /i>iW.,  ii.  367. 
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scriptive  and  systematic  portions  of  our  science,  and  conclude  with 
those  relating  to  its  future  usefulness. 

First,  then,  will  come  th6  completion  of  the  series  of  works,  pub- 
lished by  the  Smithsonian  Institution,  on  the  classification  of  the 
several  orders.  For  this  students  must  be  found,  who  will  devote 
themselves  to  the  study  of  those  orders  which  have  been  here- 
tofore  neglected.  This  series  must  be  supplemented  by  synony- 
mical  and  bibliographical  catalogues,  and  finally  by  synopses  of 
species  in  each  order  to  which  supplements  from  time  to  time  must 
be  made,  to  diminish  as  far  as  possible  the  necessity  of  reference 
to  other  works,  and  thus  place  the  accurate  results  of  science 
within  reach  of  persons  who  can  ill  afford  tlie  costly  libraries  now 
necessary  for  reference. 

Second,  and  equally  important,  will  be  the  formation  of  type 
collections  for  the  identification  of  species.  The  number  of 
species  is  so  vast,  the  differences  so  small,  and  the  multitude 
of  new  forms,  not  yet  represented  in  collections,  so  great,  that 
the  best  descriptions  that  can  be  written  do  not  obviate  the  ne- 
cessity of  referring  at  times  to  the  original  types  for  comparison, 
and  the  amount  of  time,  labor  and  expense  saved  to  students,  by 
having  the  whole  of  the  information  within  reach  at  one  place  for 
each  order  of  insects,  can  scarcely  be  estimated. 

These  type  collections  should  be  in  the  possession  of  the  stu- 
dent who  can  make  best  use  of  them  for  the  present  interests  of 
science,  and  on  his  death,  or  retirement  from  intellectual  pursuits, 
should  not  be  exposed  for  sale^  or  to  any  other  vicissitudes  of  for- 
tune, but  should  be  given  to  his  successor  in  science,  or  placed  in 
some  public  institution  where  they  will  be  most  carefully  preserved 
and  used  only  for  reference. 

The  liberality  of  friends,  both  at  home  and  abroad,  has  already 
made  my  collection  of  coleoptera  such  a  type  collection,  and  with 
the  exception  of  a  moderate  number  of  species  described  in  Europe, 
of  which  no  duplicates  can  be  obtained,  and  a  very  small  number 
which  1  have  described  from  other  collections,  at  the  solicitation  of 
their  owners,  it  contains  types  of  nearly  all  the  described  cole- 
optera of  America  north  of  Mexico.  From  the  saving  of  time 
both  to  students  who  visit  my  collection,  and  to  myself  in  naming 
series  for  correspondents,  I  cannot  too  strongly  recommend  the 
formation  of  similar  collections  in  other  orders  of  insects.* 

*  ABja  proof  of  the  earnestness  of  this  recommendation,  as  well  as  a  duty  I  owe  to 
those  interested  in  the  progress  of  the  science,  who  have  cooperated  with  me  in  plac* 
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The  lost  portion  of  our  subject  yet  remains  to  be  discussed : 
the  practical  application  of  the  great  mass  of  scientific  tnitb 
which  has  been  thus  far  gathered  in  relation  to  the  stnicture, 
classification,  habits  and  life  history  of  insects. 

Of  the  immense  number  of  insects  which  are  found  in  an}'  given 
portion  of  the  earth's  surface,  comparatively  few  are  capable  of 
becoming  so  numerous  as  to  affect  plants  injuriously.  Bat  from 
time  to  time,  the  interference  of  man  in  tlie  progress  of  civiliza- 
tion destroys  the  balance  which  previously  existed,  and  insects, 
before  unimportant  by  reason  of  their  comparatively  small 
numbers,  finding  the  checks  to  their  increase  removed,  suddenly 
become  very  destructive  to  one  or  another  of  our  agricultural 
products.  In  this  case  what  is  to  be  done?  Obviously  there  arc 
but  two  courses ;  the  first  to  abandon  the  crop,  until  the  insect 
enemy  is  reduced  by  starvation  to  its  former  insignificance ;  the 
other  is  to  establish,  by  human  intelligence,  a  system  of  checks 
to  take  the  place  of  the  divine  machinery  which  has  l>een  inter- 
fered with  by  the  same  human  intelligence.  The  second  is  the 
course  that  is,  and  probably  will  continue  to  be,  generally  mlopte<l. 

This  new  system  of  checks,  according  to  the  habits  of  the  insect 
to  be  suppressed,  may  be  divided  into  (1)  those  requiring  per- 
sonal labor  and  diligence  alone ;  (2)  personal  labor  assisted  by 
contrivances;  (3)  automatic  contrivances,  not  requiring  personal 
attention  (including  the  use  of  poisons)  ;  (1)  tiie  production  of 
diseases ;   (5)  the  introduction  of  parasites  and  oilier  enemies. 

Under  the  1st  head  may  be  mentioned  the  destruction  of  larva* 
of  borers  by  wires,  etc.  ;  2nd,  the  collecting  of  [)lum  wei-viis, 
potato  chrysomehe,  etc.,  by  large  nets,  and  their  subsequent  <le- 
struction  ;  3rd,  sugaring  with  poisoned  food,  specially  applicalile 
to  nocturnal  lepidoptera,  and  the  use  of  fires,  or  lanterns  with 
a  vessel  of  poison,  to  attract  nocturnal  species ;  4th,  the  comnum- 
ication  of  fungoid  disease  (like  pebrine^  which  affects  the  silk- 
worm) to  other  lepidopterous  larvae ;  *  olh,  introiluction  and 
preservation  of  insectivorous  mammals,  birds,  reptiles  and  insects 

ing  their  types  in  my  collection.  I  hereby  pledge  myself  that  my  collection  tfhall  never 
be  8oM  or  divided,  but  that  it  whall  be  placed  permanently,  \vhei*e  it  can  be  boKt  carrd 
for,  and  matle  acces-^iblo  for  the  authentication  of  8peciraen5*.  An<l  I  invite  tho»»c  who 
are  willing  to  sacrifice  ranties.  or  even  uniqucB  in  their  collections  for  «ucli  a  puriM.«M*. 
to  send  them  to  me,  with  the  full  confidence  that  they  are  thus  rendering  them  of  more 
general  use  than  they  can  be  in  local  collectione. 

♦  I  am  extremely  hopeful  of  the  result  of  using  this  method.  I  have  learned  of  an 
instance  in  which  H'om  the  communication  of  the  disease  by  some  silkwonns,  the  whole 
of  the  caterpillars  in  a  nine-acre  piece  of  woods  were  destroye^l. 
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according  to  the  particular  indication  of  the  case ;  and  the  trans- 
portation of  parasites  known  to  affect  the  pest  in  other  localities.* 

In  the  last  annual  report  of  Mr.  C.  V.  Riley,  Missouri  state  en- 
tomologist, there  is  a  very  effective  comparison  of  the  ravages 
made  by  the  gregarious  insect  pests  with  the  destruction  caused  by 
an  invading  arm^'.  The  same  simile  has  been  frequently  used  by 
me  in  conversation,  and  has  doubtless  often  occurred  to  many  of 
you.  The  application  of  it  made  by  Mr.  Riley  is  that,  if  an  en- 
emy were  to  cause  a  small  fraction  of  the  injury  which  results  each 
year  from  the  depredations  of  even  one  of  several  of  our  insect 
enemies,  the  whole  country  would  resound  with  a  clamor  for  the 
suppression  of  the  invaders.  The  memorj^of  a  colossal  conflict 
is,  alas !  still  fresh  in  our  minds,  and  I  desire  not  to  awaken  the 
painful  recollections  which  re^t  in  the  bosoms  of  us  all ;  but 
leaving  out  reference  to  the  distressing  scenes  which  we  have  all 
witnessed,  there  was  much  of  the  ludicrous,  from  which  we  may 
on  this  occasion  derive  profit,  or  at  least  the  material  for  carrying 
our  simile  somewhat  farther. 

Putting  out  of  view  for  the  moment  the  noble  patriotism  of  the 
uncorrupted  and  incorruptible  masses  of  our  nation,  prominent 
among  whom  were  the  great  agricultural  class,  whose  interests  it 
is  Jhe  object  of  the  present  inquiry  to  protect,  we  •all  remember 
vividly  the  eager  struggle  of  small  politicians  for  staff  appoint- 
ments, of  greater  politicians,  innocent  of  martial  training,  for 
higher  commands  ;  the  zeal  of  contractors  to  furnish  supplies  for 
the  soldiers  in  the  field  (sometimes,  as  in  the  case  of  shaving  soled 
shoes,  and  shoddy  garments,  rather  aggravating  than  relieving  their 
sufferings)  ;  the  general  hurry  and  scurry,  and  bustle  and  turmoil, 
to  do  ever^'thing  hastily  and  with  the  greatest  pecuniary  profit. 

Why  was  all  this?  Was  the  great  glory  to  be  obtained  in  mili- 
tary service,  when  man  fights  man,  the  stimulus?  Is  there  not 
equal  glory  in  the  more  laborious,  albeit  peaceful  combats  of  sci- 
ence, when  man  subdues  the  inorganic  or  the  organic  powers  which 
resist  his  will,  and  make  them  subject  to  his  control?  Or  is  it,  per- 
haps, to  use  a  common  phrase  of  the  period,  because  there  was 
money  in  it? 

♦1  learn  fiom  the  3rU  annual  report  of  Dr.  W.  LeBaron,  Illinois  state  entomologist, 
that  in  accordance  with  idean  flr^t  published  by  Mr.  B.  D.  Walsh,  a  Chalcideous  par- 
asite of  a  coccus,  whicli  attacks  the  apple  tree,  has  probably  been  successHiliy  intro- 
duced into  the  northern  part  of  the  state,  where  it  was  previously  unknown.  {Op.  cit. 
p.  200). 
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If  the  latter  be  a  part  of  the  cause  of  the  agitation  to  which  we 
alhuie,  let  us  see  if  the  same  idea  cannot  be  utilized  for  our  pres- 
ent purpose.  There  is  mone}',  aye,  much  mouc}',  in  any  well  de- 
vised scheme  for  the  practical  application  of  t»ntomology  to  the 
protection  of  agricultural  interests.  First,  there  is  the  saving  of 
untold  millions  in  the  productions  of  the  country',  now  destroyed 
by  insect  pests.  Second,  there  is  the  necessity  for  the  expansion 
and  reorganization  of  the  Department  of  Agriculture,  so  that  it 
will  represent  and  protect  the  farmers,  to  the  same  extent  that  the 
Coast  Survey  protects  the  commercial  interests  of  the  nation. 

In  this  expansion  and  reorganization  of  the  Department  of  Agri- 
culture the  controlling  power  should  be  the  highest  scientific  ability 
that  can  be  procured  for  the  place,  and  the  oftlce  should  cease  to  1)6 
as  it  has  been  since  its  establishment,  a  semi-sinecure  for  persons 
of  small  or  local  political  influence.  New  places  would  have  to  be 
created,  but  with  a  moderate  sprinkling  of  good  working  scientific 
men,  many  of  these  might  be  regarded  like  other  offices,  as  the 
spoils  of  the  dominant  political  partj-,  and  the  interests  of  the 
farmer  still  be  protected.  Better  would  it  be,  though,  if  the  latter 
class  should  demand  that  the  government  give  them  a  thoroughly 
organized,  compact,  industrious  body  of  the  best  trained  scientific 
men,  to  teach  them  what  should  be  done  to  control  the  destroyers 
of  their  labor. 

There  is  now  lying  idle  in  Washington  a  great  mass  of  notes  on 
habits  of  injurious  insects,  collected  by  the  untiring  exertion  of 
Mr.  T.  Glover,  the  industrious  entomologist  of  the  Department  of 
Agriculture.  This  material,  in  its  present  imperfect  form,  if  ar- 
ranged under  proper  scientific  supervision,  and  ilhistrated  by 
figures  submitted  to  judicious  criticism,  and  then  published  in  the 
same  careful  manner  as  the  explorations  of  the  Engineers,  the 
Coast  Survey,  and  other  scientilic  departments  of  the  government, 
would  be  of  great  utility  in  preparing  the  condensed  reports,  which 
should  finally  be  accessible  to  every  intelligent  agriculturist. 

One  more  illustration,  and  we  will  dismiss  this  already'  some- 
what prolix  simile  of  the  invading  army. 

As  in  all  such  cases  of  aggression,  it  is  competent  with  the 
higher  military  authorities  to  take  private  property  for  the  benetit 
of  the  nation  ;  so,  too,  a  power  similar  in  its  results,  though  less 
desi)otic  in  its  exercise,  is  necessarx'  in  our  contests  with  the 
organic  *•  powers  of  the  air,"  which  attack  our  fields.     How  this 
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authority  is  to  be  localized  and  manifested  admits  of  much  dis- 
cussion, to  enter  upon  which  would  tax  3'our  patience,  and  prolong 
this  discourse  far  beyond  the  limits  to  which  I  intend  to  confine  it. 
For  the  moment,  the  following  may  be  suggested,  with  some  mod- 
ifications, as  probably  feasible  in  the  extreme  cases,  fortunately 
few  in  number,  which  may  be  exemplified  by  such  destructive  at- 
tacks as  the  army  or  boll-worm  upon  cotton ;  the  Hessian  fly  upon 
wheat ;  Scolytidse  (bark  borers)  upon  pine  forests ;  and  the  cur- 
culio  upon  plums  and  allied  fruits. 

The  establishment  of  a  fund,  by  the  assistance  of  the  federal 
government,  state,  or  county  authorities,  or  by  private  combina- 
tions, from  which  are  to  be  paid  owners  of  infected  crops,  which 
are  destroyed  in  order  to  prevent  the  spread  of  the  infection.  This 
must  of  course  be  done  under  the  advice  of  intelligent  and  care- 
fully chosen  agents  of  the  authority  by  which  the  fund  is  to  be 
dispensed.  The  rate  of  compensation  could  be  easily  determined 
at  the  end  of  the  season  by  the  average  value  or  3^ield  of  similar 
crops  in  the  vicinity,  and  should  be  such  a  liberal  fraction  of  the 
full  value,  as  would  stimulate  the  owner  of  the  property  to  be  de- 
stroyed to  declare  the  infection  at  the  earliest  possible  moment, 
but  at  the  same  time  not  so  large  as  to  prevent  due  diligence  on 
his  part  to  confine  the  infection  within  the  smallest  limits. 

Besides  these  two  measures,  which  I  consider  of  primary  im- 
portance, there  are  several  others,  more  easily  under  present  con- 
trol, by  the  adoption  of  which  our  accurate  knowledge  of  the 
really  formidable  insect  pests  can  be  greatly  increased,  and  the 
means  for  their  suppression  intelligently  and  efficiently  applied. 
With  a  condensed  statement  of  them,  I  shall  conclude  my  dis- 
course, thanking  j^ou  for  the  kind  attention  with  which  you  have 
favored  me. 

1.  Reorganization  of  the  Department  of  Agriculture,  on  a  sci- 
entific  basis,  for  the  proper  protection  and  advancement  of  agri- 
cultural interests. 

2.  Prq)aration  of  lists  of  the  most  destructive  insect  pests, 
with  condensed  notes  of  what  is  now  known  concerning  them,  that 
attention  may  be  directed  specially  to  those  investigations  neces- 
sary to  complete  our  knowledge. 

3.  Coordination  and  cooperaticMi  of  state  entomologists  with 
the  chief  of  the  Departmeat  of  Agriculture,  that  they  may  work 
harmoniously  and  intelligently  in  concert,  and  thus  avoid  the  waste 

AMERICAN  NATURALIST,  VOL.  vn.  46 


722  HONET-MAKINO  ANT   OF  TEXAS  AND   NEW  MEXICO. 

of  labor  now  resulting  fVom  duplicate  observations  and  repetitions 
in  publication  :  collateral  to  this,  the  publication  each  year  of  a  brief 
report  containing  such  important  advances  made  in  the  science, 
both  at  home  and  abroad  as  should  be  made  known  to  the  fanners. 

4.  Accurate  calendars  to  be  prepared  of  the  appearance,  disap- 
pearance and  other  phenomena  of  the  history  of  the  most  Injarioos 
insects  in  different  parts  of  the  country. 

5.  Contrivance  of  apparatus  on  a  large  scale,  by  which,  with 
the  least  expenditure  of  material  and  labor,  the  nocturnal  species 
may  bo  attracted  by  light,  and  dropped  into  a  vessel  containing 
cyanide  of  potassium  or  other  poisonous  substance. 

6.  Experiments  on  the  effects  of  poisons  upon  the  species,  the 
habits  of  which  permit  the  wholesale  application  of  such  means  of 
destruction :  especially  adapted  to  nocturnal  lepidoptera  by  the 
process  known  as  sugaring  for  moths. 

7.  Careful  study  of  epidemic  diseases  of  insects,  especially 
those  of  a  fungoid  nature :  and  experiments  on  the  most  etfective 
means  of  introducing  and  communicating  such  diseases  at  pleasure. 

8.  The  preparation  by  our  best  instructed  entomologists  work- 
ing in  concert,  of  one  or  more  elementary  books  suitable  for  use 
in  schools,  giving  in  a  compendious  form  the  general  principles  of 
the  science,  and  indications  for  applying  the  knowledge  to  prac- 
tical results. 

9.  The  appointment  in  agricultural  colleges  of  competent  pro- 
fessors of  entomology,  who  have  been  trained  in  a  scientific  school, 
to  fit  them  for  the  duty  of  instruction. 

10.  The  establishment  of  the  means  of  compensation  for  com- 
pulsory or  voluntary  destruction  of  crops  infected  by  formidable 
pests,  as  above  mentioned. 


NOTES  ON   THE  II0NP:Y-MAKING  ANT   OF  TEXAS 

AND  NEW   MEXICO.* 


BY    HENRY    EDWARDS. 


The  natural  history  of  this  very  curious  ant    {Myrmecocystus 
Mexicanus  West  wood)  is  so  little  known,  that  the  preservation  of 

*  Bead  before  the  California  Academy  of  Sciences. 
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every  fact  connected  with  its  economy  becomes  a  matter  of  con- 
siderable scientific  importance,  and  the  following  observations, 
gleaned  from  Capt.  W.  B.  Fleeson  of  this  city,  who  has  recently 
had  an  opportunity  of  studying  the  ants  in  their  native  haunts, 
may,  it  is  hoped,  be  not  without  interest. 

The  community  appears  to  consist  of  three  distinct  kinds  of 
ants,  whose  offices  in  the  general  order  of  the  n^st  would  seem 
to  be  entirely  apart  from  each  other,  and  who  perform  the  labor 
allotted  to  them  without  the  least  encroachment  upon  the  duties 
of  their  fellows.  The  larger  number  of  individuals  consists  of 
yellow  worker  ants  of  two  kinds,  one  of  which,  of  a  pale  golden 
yellow  color,  about  one-third  of  an  inch  in  length,  act  as  nurses 
and  feeders  of  the  honey-making  kind,  who  do  not  quit  the  inte- 
rior of  the  nest,  "their  sole  purpose  being,  apparently,  to  elabo- 
rate a  kind  of  honey,  which  they  are  said  to  discharge  into 
prepared  receptacles,  and  which  constitutes  the  food  of  the  entire 
population.  In  these  honey-secreting  workers  the  abdomen  is 
distended  into  a  large,  globose,  bladder-like  form,  about  the  size 
of  a  pea."  The  third  variety  of  ant  is  much  larger,  black  in  color 
and  with  very  formidable  mandibles.  For  the  purpose  of  better  un- 
derstanding the  doings  of  this  community,  we  will  designate  them 
as  follows : 

No.  1  —  Yellow  workers  ;  nurses  and  feeders. 

No.  2  —  Yellow  workers ;  honey  makers. 

No.  3  —  Black  workers  ;   guards  and  purveyors. 

The  site  chosen  for  the  nest  is  usually  some  sandy  soil  in  the 
neighborhood  of  shrubs  and  flowers,  and  the  space  occupied  is 
about  from  four  to  five  feet  square.  Unlike  the  nests  of  most 
other  ants,  however,  the  surface  of  the  soil  is  usually  undisturbed, 
and,  but  for  the  presence  of  the  insects  themselves,  presents  a 
very  different  appearance  from  the  ordinary  communities,  the 
ground  having  been  subjected  to  no  disturbance,  and  not  pulver- 
ized and  rendered  loose  as  in  the  case  with  the  majority  of  species. 

The  black  workers  (No.  3)  surround  the  nest  as  guards  or  senti- 
nels, and  are  always  in  a  state  of  great  activity.  They  form  two 
lines  of  defence,  moving  different  ways,  their  march  always  being 
along  three  sides  of  a  square,  one  column  moving  from  the  south- 
east to  the  southwest  corner  of  the  fortification,  while  the  other 
proceeds  in  the  opposite  direction.  In  most  of  the  nests  examined 
by  Captain  Fleeson,  the  direction  of  the  nest  was  usually  towards 
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the  north ;  the  east,  west  and  northern  sides  being  surrounded  by  the 
soldiers,  while  the  southern  portion  was  left  open  and  undefended. 
In  case  of  any  enemy  approaching  the  encampment,  a  number 
of  the  guards  leave  their  station  in  the  line  and  sally  forth  to  face 
the  intruder,  raising  themselves  upon  their  hind  tarsi,  and  moving 
their  somewhat  formidable  mandibles  to  and  fV*o  as  if  in  defiance 
of  their  foe.  Spiders,  wasps,  beetles  and  other  insects  are,  if  they 
come  too  near  to  the  hive,  attacked  by  them  in  the  most  merciless 
manner,  and  the  dead  body  of  the  vanquished  is  speedily  removed 
fVom  the  neighborhood  of  the  nest,  the  conquerers  marching  back 
to  resume  their  places  in  the  line  of  defence,  their  object  in  the 
destruction  of  other  insects  being  the  protection  of  their  encamp- 
ment, and  not  the  obtaining  of  food.  While  one  section  of  the 
black  workers  is  thus  engaged  as  sentinels,  another  and  still  more 
numerous  division  will  be  found  busily  employed  in  entering  the 
quadrangle  by  a  diagonal  line  bearing  northeast,  and  carrying  in 
their  mouths  flowers  and  fragments  of  aromatic  leaves  which  they 
deposit  in  the  centre  of  the  square.  A  reference  to  the  accom- 
panying sketch  will  give  a  more  clear  understanding  of  their 
course :  the  dotted  line  (a)  representing  the  path  of  this  latter 
section,  while  the  mound  of  flowers  and  leaves  is  marked  (c).  If 
the  line  (a)  be  followed  in  a  southwest  direction,  it  will  be  found 
to  lead  to  the  trees  and  shrubs  upon  which  another  division  of 
the  black  workers  is  settled,  engaged  in  biting  off  the  petals  and 
leaves  to  be  collected  and  couve^-ed  to  the  nest  by  their  assistants 
below.  On  the  west  side  of  the  encampment  is  a  hole  marked 
((Z),  leading  down  to  the  interior  of  the  nest,  which  is  probably 
chiefly  intended  for  the  introduction  of  air,  as  in  case  of  any 
individuals  carrying  their  loads  into  it,  they  immediately  emerge 
and  bear  them  to  the  common  heap,  as  if  conscious  of  having 
been  guilty  of  an  error.  A  smaller  hole,  near  the  southeast 
corner  of  the  square,  is  the  only  other  means  b}'  which  the  inte- 
rior can  be  reached,  and  down  this  aperture,  marked  (^),  the 
flowers  gathered  by  the  black  workers  are  carried  along  the  line 
(e),  from  the  heap  in  the  centre  of  the  square,  by  a  number  of 
smaller  j-ellow  workers  (No.  1),  who,  with  their  weaker  frames 
and  less  developed  mouth  organs,  seem  adapted  for  the  gentler 
olfiees  of  nurses  for  the  colony  within.  It  is  remarkable  that  no 
black  ant  is  ever  seen  upon  the  line  (e),  and  no  j'ellow  one  ever 
approaches  the  line  (a),  each  keeping  his  own  separate  station  and 
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following  his  given  line  of  duty  with  a  steadfastness  which  is  as 
wonderful  as  it  is  admirable.  By  removing  the  soil  to  a  depth  of 
about  three  feet,  and  tracing  the  course  of  the  galleries  from  the 
entrances  (6)  and  (c2),  a  small  excavation  is  reached,  across  which 
is  spread,  in  the  form  of  a  spider's  web,  a  net- work  of  squares  spun 
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by  the  insects,  the  squares  being  about  one-quarter  inch  across, 
and  the  ends  of  the  web  fastened  firmly  to  the  earth  of  the  sides 
of  the  hollow  space  which  forms  the  bottom  of  the  excavation. 
In  each  one  of  the  squares,  supported  by  the  web,  sits  one  of  the 
honey-making  workers  (No.  2),  apparently  in  the  condition  of  a 
prisoner,  as  it  does  not  appear  that  these  creatures  ever  quit  the 
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nest.  Indeed,  it  would  be  difficult  for  them  to  do  so,  as  their 
abdomens  are  so  swolleh  by  the  honey  they  contain  as  to  render 
locomotion  a  task  of  difficulty,  if  not  to  make  it  utterly  inipotf- 
sible. 

The  workers  (No.  1)  provide  them  with  a  constant  supply  of 
flowers  and  pollen,  which,  b}'  a  process  analogous  to  that  of  the 
bee,  they  convert  into  honey.  That  the  remainder  of  the  inhabi- 
tants feed  on  the  supply  thus  obtained,  though  it  is  surmised, 
has  not  been  established  by  actual  observation ;  indeed,  with 
reference  to  many  of  the  habits  of  these  creatures,  we  are  in 
present  left  in  total  ignorance,  it  being  a  reasonable  8up|>oi»i- 
tion  that,  in  insects  so  remarkable  in  many  of  their  habits,  other 
interesting  facts  are  yet  to  be  brought  to  light  respecting  them.  It 
would  be  of  great  value  to  learn  the  specific  rank  of  the  black 
workers  (No.  3),  and  to  know  the  sexes  of  the  species  forming  the 
community,  their  season  and  manner  of  pairing,  and  whether  the 
honey-makers  are  themselves  used  as  food,  or  if  they  excrete  their 
saccharine  fluid  for  the  benefit  of  the  inhabitants  in  general,  ami 
then  proceed  to  distil  more.  I  regret  that  at  this  time  I  am  onl}' 
able  to  bring  before  the  notice  of  the  Academy,  specimens  of  the 
honey-makers  (No.  2),  tlie  other  members  of  the  community,  ex- 
cept from  Captain  P'leeson^s  description,  being  quite  unknown  to 
me.  It  is,  however,  my  hope  that  at  a  future  meeting  I  may  be 
enabled  to  exhil)it  tlie  other  varieties,  and  to  <zive  some  more  ex- 
tended information  upon  this  very  interesting  subject.  The  honey 
is  much  sou"[ht  after  by  the  Mexicans,  who  not  only  use  it  as  a 
delicate  article  of  food,  but  a|)ply  it  to  bruised  and  swollen  limbs, 
ascribing  to  it  great  healing  proi)erties.  The  species  is  said  to  1k' 
very  abundant  in  the  neighborhood  of  Sante  Fe,  New  Mexico,  in 
which  district  the  observations  of  Capt.  Fleeson  were  made. 
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The  Sceneuy  of  the  Rocky  Mountains  ani>  its  Origin. — 
Professor  Ilayden's  last  report*  on  the  geology  of  the  territories 

•sixth  Annual  Report  of  Uie  rnited  Stalen  (ioolo^ical  Survey  of  the  Territories, 
embracing  portions  of  Montana,  Maho,  Wyoming  and  Utah;  being  a  report  of  prog- 
ress of  tlie  explorations  for  tlie  year  187-2.  F.  V.  Hayden,  U.  S.  Geologist.  >Va.>^liiDgton, 
1873.    With  plates  and  woodcuts,  pp.  844. 
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of  Idaho,  Montana  and  Utah  comes  to  us  stored  with  facts  bear- 
ing upon  the  origin  of  the  wonderful  scenery  of  the  Rocky 
Mountains.  The  mode  of  formation  of  the  lofty  peaks,  of  the 
vast  abyssal  cauons  and  broad  lake  valleys,  together  with  the 
origin  of  the  hot  springs  and  gej'sers,  the  last  remnants  of  the  tre- 
mendous volcanic  activity  that  pervaded  this  region,  is  discussed 
with  more  or  less  detail,  by  Prof.  Hayden,  whose  sixteen  \'ear8* 
expenence  as  a  geologist  in  the  far  west  certainly  enables  him  to 
speak  with  authority  on  these  subjects. 

One  of  the  results  of  these  surveys  was  the  discovery  and 
reser\ation  of  the  National  Park  of  the  Yellowstone  River.  How 
tourists  may  enjoy  its  wonders  and  beauties  will  be  8olve<l,  we 
are  told,  should  the  railroad  which  contemplates  connecting 
Corinne,  Utah,  with  Helena,  Montana,  pass  up  Henr^-'s  Fork. 
That  accomplished,  we  are  promised  that  "all  the  wonders  of  our 
great  national  park  can  be  seen  in  one  day's  travel  on  horseback 
from  this  route." 

We  have  before  spoken  in  this  journal  of  the  fine  photographs 
of  the  Teton  Range  published  by  the  Surve}'.  This  group  of 
peaks,  which  are  more  truly  alpine  in  character  than  any  other 
known  in  the  west,  have  at  length  been  ascended  by  l^Iessrs. 
Stevenson  anl  Langford,  the  only  wliite  men  who  have  ever 
reached  the  summit.  '^Immense  masses  of  snow  and  lakes  of 
ice  were  found  on  its  sides,  and  abundant  signs  of  glacial  action.*' 
The  acconii)anying  figure  (17.'))  gives  an  idea  of  the  range  and 
the  course  of  ascent. 

Another  result  of  the  season's  (1872)  work  was  the  exploration 
and  mapping  out  of  the  great  water  divide  from  which,  in  a 
radius  of  ten  miles,  the  Missouri,  the  Green  and  Colorado  Rivers, 
and  the  Snake  and  Columbia  Rivers  take  their  rise.  A  new 
geyser  basin  was  discovered  on  Slioshone  Lake,  and  found  to  be 
the  true  source  of  the  Madison  River,  lying  on  the  Pacific  sloi>e, 
between  7,000  and  8,000  feet  above  the  sea,  with  surround- 
ing peaks  10,000  to  12,000  feet  high.  The  basin  contained  from 
seventy-tive  to  one  hundred  springs,  some  being  ge^'sers  of  con- 
siderable power,  while  the  peculiar  ornamentation  about  them  is 
considered  more  elaborate  and  interesting  than  the  celebrateil 
springs  of  the  Fire  Hole  basin,  an  account  of  which  we  have  al- 
ready given  our  readers.  These  are  the  more  prominent  results  of 
the  season's  work. 

Of  much  economic  interest  is  the  great  soft  coal  or  lignitic  for- 
mation of  the  west.  From  the  researches  of  Messrs.  Lesquereux, 
Meek  and  others,  together  with  his  own,  Prof.  Hayden  infers  that 
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the  deposition  of  these  lignitie  strata  began  during  the  latter  por- 
tion of  the  Cretaceous  period,  and  continued  oh  into  Tertiary 
times. 

The  origin  of  the  Salt  Lake  valley,  of  which  the  remarkable 
Wahsatch  Range  forms  the  eastern  boundary,  seems  due  to  a  long 
continued  erosion  of  a  series  of  mountain  chains  spread  over  this 
area  and  resulting  from  a  crumpling  or  folding  of  the  earth's  crust. 
''It  is  most  probable  that  at  a  comparatively  modern  period  the 
vast  area  between  the  Wahsatch  Mountains  on  the  east  and  the 
Sierra  Nevada  on  the  west  was  one  great  lake,  the  mountains 
rising  up  as  islands  in  this  vast  inland  sea.  The  lakes,  large  and 
small,  which  we  find  scattered  over  the  basin  at  the  present  time, 
are  only  remnants  of  this  former  sea."  Out  of  the  flanks  of  these 
wrinkles  in  the  earth's  crust,  canons,  with  nearly  vertical  walls  1,000 
to  2,000  feet  high,  have  been  carved  by  atmospheric  agencies,  such 
as  ice,  frost  and  water.  "  The  valleys  between  these  folds  or  ridges 
are  synclinals,  which  have  been  deepened  by  erosion.  The  is- 
lands in  Salt  Lake  are  only  the  crests  of  these  folds,  while  the 
waters  occupy  the  synclinal  valleys  ;  and  this  remnant  illustrates, 
on  a  small  scale,  the  scenic  beauty  of  the  great  inland  sea  when  it 
extended  over  the  entire  basin." 

Farther  north  in  the  Yellowstone  valle}'  are  magnificent  speci- 
mens of  canons  whose  mountain  walls  are  formed  of  volcanic  con- 
glomerate 1,000  feet  in  thickness.  Such  a  valley  of  erosion  is 
represented  by  Fig.  176.  In  the  mountains  at  the  source  of  the 
East  and  Yellowstone  rivers  these  conglomerates  are  sometimes 
4,000  or  5,000  feet  thick.  These  beds  are  supposed  to  have  been 
"  thrown  out  by  volcanoes  into  the  surrounding  waters  much  as 
similar  materials  are  injected  from  modem  volcanoes  at  the  present 
time."  As  these  beds  are  horizontal  and  regularly  stratified  from 
base  to  summit.  Prof.  Hayden  concludes  '*  that  at  a  comparatively 
modern  date,  the  waters  so  covered  these  mountain  ranges  of  the 
northwest,  that  not  even  the  summits  of  the  loftiest  peaks  were 
above  the  surface.  It  is  barely  possible  that  we  might  make  an 
exception  in  the  case  of  the  Grand  T^tons.  We  majTi  suppose 
that  the  materials  were  supplied  from  the  numberless  volcanic  fis- 
sures in  unlimited  quantities  in  a  comparatively  brief  space  of 
time  ;  but  the  period  which  would  be  required  fcft  the  waters  to  ar- 
range this  matter  in  the  remarkably  uniform  aoiuqpmpact  series  of 
strata  which  we  find  at  the  present  time  VAKJIftve  been  great. 


Tlie  results  hnve  been  carrieil  on  upon  such  n  stupontlotift  ■ 
that  the  miad  llntis  with  diUlcully  the  courage  to  grapple  mtb  | 
or  attempt  to  cxpluin  tLcm.     And  then,  suliBequeut  to  the  d 


sitloQ  of  these  enormous  bedsof  conglomerates,  baa  been  the  ft 
iiig  out  of  eafiow*nd  valleys  3.000  to  4,000  feel  ill  dr-iitliJ 
sculpltuing  of  B&|\^  the  ruost  marvellously  ^und  and  um 
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scenery  on  the  continent.  In  posing  np  the  valley  of  the  upper 
Yellowetono,  nliich  is  about  three  miles  wide  ami  hns  been  earved 
out  of  this  hard  breeuia,  one  could  easily  imagine  himself  in  some 
enchanted  land,  where,  on  every  side,  were  castles  and  pnlaces  with- 
out number."  Farther  on  our  author  uoncludea  that  "the  erosive 
forces  have  acted  on  a  more  stupendous  scale  than  he  had  ever  be- 
fore conceived  of.  and  that  the  entire  series  of  sediraentaty  strata. 
fW>m  the  lowest  Silurian  to  the  highest  Tertiary,  known  in  the 
West,  has  extended  in  an  unbrolien  mass  all  over  the  northwest; 
and  we  find  here  and  Ihtire  by  the  exposure  of  the  entire  series,  as 
at  Cinnabar  Mountain,  and  in  many  other  localities,  the  most  sat- 
isfactory proof  of  the  statement  whieh  I  have  so  often  made.    This 


single  Btiiiemenl.  implies  that  from  10.000  to  l.l.OOO  feet  in  thiek- 
nesa  of  unehangcd  rocks  have  been  removed  from  this  mountain 
region,  except  what  might  be  called  remnants  left  behind,  occu- 
pying restricted  areas." 

The  period  of  intcnsest  volcanic  activity  enlminated  during  the 
later  Tertiary  i>erio(f.  Tlie  mountains  resulting  hive  now  assumed 
Bueh  fbrrn*  as  are  shown  in  Fig,  177  of  Index  and  Pilot  Peaks, 
while  Fig.  176  is  an  example  of  basaltic  columns,  the  result  of 
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"We  may  conclude,  not  only  that  the  carving  out  of  the  chan- 
nel of  the  Grand  Canon  was  a  very  modern  event,  but  that  the 
deposition  of  the  entire  material  which  forms  the  canon  is,  in  a  ge- 
ological sense,  quite  a  modem  occurrence.  The  drainage  of  the 
countrj'  commenced  long  before  the  excavation  of  the  present  water- 
courses, but  it  is  difficult  to  answer  the  question  how  this  great 
drainage  was  brought  about,  unless  we  account  for  it  by  a  general 
elevation  of  the  entire  country,  gradually  sending  this  immense 
body  of  water,  which  must  have  prevailed  all  over  the  northwest 
at  least,  perhaps  all  over  the  Rocky  Mountain  region,  westward 
into  the  Pacific  and  eastward  into  the  Atlantic.  As  the  waters 
slowly  subsided  they  were  separated  into  lakes  of  greater  or  less 
size,  and  then  came  the  excavation  of  the  Grand  Canon,  which 
slowly  drained  the  great  lake-basin  above  the  falls  so  that  now 
we  have  only  the  comparatively  small  remnant,  the  Yellowstone 
Lake.  Other  small  fragments  are  scattered  about  in  the  vi- 
cinity, which  now  form  reservoirs  for  the  local  drainage.  Un- 
doubtedly the  same  series  of  remarkable  physical  events  occurred 
in  Oregon  and  California  and  in  Idaho  and  Washington  Tem- 
tories,  and,  perhaps,  far  southward  into  Mexico,  judging  from  the 
published  reports.  The  Hot  Springs,  which  are  now  slowly  dying 
out,  are,  of  course,  the  last  of  this  series  of  events.  The  evidence 
seems  clear  that  all  over  the  West,  during  this  great  period  of  vol- 
canic activit}',  the  hot  springs  and  perhaps  even  geysers  were  very 
numerous.  We  everywhere  find  the  remains  or  deposits  in  all  the 
states  and  territories  west  of  the  Mississippi,  and  now  and  then 
a  warm  or  hot  spring  remains  to. indicate  the  story  of  their  former 
power." 

How  these  valle3's  were  eroded  may  be  inferred  from  the  fol- 
lowing remarks.  "  On  the  west  side  of  the  Madison  there  are  three 
or  four  peaks  which  are  at  least  10,000  feet  high.  Among  these 
mountain-gorges  we  see  the  sources  of  the  myriad  small  branches 
which,  in  the  aggregate,  form  the  large  river.  Nestled  among  the 
craggy  cliffs  are  here  and  there  little  ponds  of  clear  water,  derived 
from  the  melting  of  the  snows,  seldom  ever  seen  except  by  the 
birds  and  the  game  th^t  visit  them  to  quench  their  thirst.  The 
tendency  of  all  these  gorges  is  to  work  their  way  inward  toward 
the  divide.  Great  masses  of  snow  and  ice  accumulate  in  them 
during  the  winter  ;  and  the  water,  flowing  down  among  the  fractured 
masses,  freezes  and  expands  with  a  force  that  year  by  year  tears 
down  a  portion,  which  falls  into  the  depths  below  and  is  swept  down 
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by  the  torrent.  The  aggregate  of  the  forces  which  have  continued 
in  operation  through  a  series  of  ages,  which  no  man  can  determine 
now,  and  which  we  agree  to  denominate  meteoric  or  atmospheric, 
are  the  combined  action  of  water,  air  and  ice.  These  forces  have 
undoubtedly  been  far  more  effective  in  ages  past  than  at  present." 

One  of  the  latest  geological  occurrences  in  this  region,  as  well 
as  over  the  world  generally,  is  the  formation  of  the  terraces  occa- 
sionally found  bordering  rivers.  In  a  basin  of  the  Madison  River 
is  a  remarkable  system  of  terraces  represented  by  Fig.  179. 
While  usually  in  the  terraces  of  our  eastern  rivers,  and  in  fact 
rivers  generally,  those  on  opposite  sides  are  of  unequal  height, 
here  each  terrace  is  uniformly  of  the  same  height  as  the  one 
opposite. 

In  Montana  neither  are  the  anticlinal  folds  or  synclinal  valleys 
so  distinctly  defined  as  in  the  interior  basin  of  Utah,  but  the  prom- 
inent features  are  the  widely  extended  areas  of  elevation. 

Geologists  will  be  interested  in  a  feature  of  the  geological  struct- 
ure of  the  mountains  of  Montana,  "  observed  by  the  survey  of  the 
past  season  for  the  first  time  and  not  noticed  in  such  a  marked  de- 
gree in  an}'  other  portions  of  the  west."  This  is  the  inversion  of 
the  sedimentary  beds,  so  that  the  oldest  incline  at  a  greater  or 
less  angle  on  those  of  more  modern  ages.  The  mode  of  formation 
of  canons  and  river  valleys  is  reserved  for  future  discussion,  but 
attention  is  drawn  to  the  '^  fact  that  the  streams  seem  to  have  cut 
their  way  directly  through  mountain  ranges,  instead  of  following 
synclinal  depressions."  This,  he  says,  indicates  that  they  began 
the  process  of  erosion  at  the  time  of  the  commencement  of  the 
elevation  of  the  surface.  "This  is  shown  all  along  the  valley  of 
the  Yellowstone  and  more  conspicuously  in  the  valleys  of  the 
Madison  and  Gallatin  which  have  carved  immense  canons  or 
gorges  directly  through  two  of  the  loftiest  ranges  of  mountains  in 
Montana." 

The  action  of  glaciers  in  causing  this  erosion  Prof.  Hayden 
thinks  to  have  been  local,  and  he  regards  the  superficial  or  drift 
deposits,  which  sometimes  are  very  thick,  as  of  local  origin.-  "As 
I  have  so  often  stated  in  my  previous  reports,  I  have  never  been 
able  to  find  any  evidence  in  the  Rocky  Mountain  region  of  what  is 
usually  termed  a  northern  drift." 

It  will  be  seen  how  much  geographers  and  geologists  as  well  as 
lovers  of  the  marvellous  and  beautiful  in  nature  are  indebted  to 
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the  liberality  of  our  government  in  causing  these  explorations  to 
be  carried  out,  and  in  placing  the  results  directly  before  the  people. 
We  shall  return  to  this  report  in  a  subsequent  number  of  this 
journal,  and  notice  the  results  contributed  by  Prof.  Ilayden's 
collaborators. 

After  all,  the  discoveries  here  published  are  the  results  of  bat  a 
slight  reconnoissance,  and  we  trust  that  this  is  but  the  beginning 
of  a  long  series  of  annual  explorations,  so  that  the  outlines  here 
sketched  may  be  filled  in  with  a  completeness  worthy  of  the  subject. 

Elements  of  Physical  Manipulation. ♦  —  This  book  would, 
perhaps,  have  never  seen  the  light,  or  even  been  conceived  of  !■ 
t^ie  olden  time  of  endeavoring  to  instruct  students  by  talking  at 
them  from  behind  a  formidable  array  of  retorts,  balances  and 
batteries.  By  the  new  method  the  student  is  invited  into  the  lal>- 
oratory,  and  initiated  into  the  use  of  the  apparatus,  of  old  so  mys- 
terious and  awe-inspiring  to  the  beginner.  The  tools  of  the 
physicist  and  chemist  are  now  explained  and  their  use  illustrated ; 
and,  equipped  with  a  knowledge  of  manipulation,  the  learner 
needs  little  urging  to  apply  his  information. 

This  text  book  of  physical  manipulation  seems  admirably  adapt- 
ed to  aid  the  teacher  in  work  of  this  kind,  and  for  those  who  have 
not  the  advantages  of  competent  laboratory  instruction  it  seems 
to  us  that  it  must  prove  invaluable.  It  is  also  admirably  designed 
as  an  introduction  to  the  ordinary  text  books. 

Judging  by  the  portion  relating  to  the  use  of  the  microscope, 
the  style  is  exact  and  clear.  The  spectroscope,  both  solar  and 
chemical,  is  described,  and  experiments  in  its  use  given.  80  fur 
the  microscope.  The  instrument  is  described,  and  experiments 
illustrating  its  use  given,  also  an  account  of  the  diaphragm, 
oblique  illumination,  the  study  of  opaque  objects,  the  lieberkuhn, 
Wenham's  parabolic  condenser,  the  achromatic  condenser,  the 
polariscopc,  binocular,  Maltwood's  finder,  micrometer,  goniometer, 
camera  lucida,  spectrum  microscope,  and  test  objects,  together  with 
concise  directions  for  the  preparation  and  mounting  of  objects, 
and  directions  for  measuring  the  focal  length  of  an  objective. 

Prof.  Pickering  claims  that  among  the  experiments,  several  that 
are  new,  with  new  apparatus,  such  as  that  for  ruling  scales,  the 
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photometer  and  the  polar! meter,  are  for  the  first  time  described  in 
this  book.  The  typographical  appearance  of  the  book  is  roost  in- 
viting, and  we  trust  that  the  second  volume,  relating  to  heat,  elec- 
tricity and  other  subjects  interesting  to  the  student  of  physics,  will 
soon  appear. 

The  Spectroscope.* — The  time  is  perhaps  coming  when  the 
scientific  world  will  be  divided  into  two  classes,  i.e.,  those  who 
carry  a  microscope,  and  those  who  carry  a  spectroscope  in  their 
vest  pockets.  For  what  biologist  can  do  without  his  microscope, 
or  physicist  without  his  spectroscope  ?  This  little  manual  tells  us 
what  the  spectroscope  is,  and  how  it  has  been  applied  in  discov- 
eries that  have  transcended  the  wildest  dreams  of  philosophers. 
Mr.  Lockyer  tells  the  story  with  such  perspicacity  and  interest  that 
though  we  had  intended  to  simply  glance  through  its  chapters,  we 
have  not  failed  to  read  every  word  of  it.  Admirably  clear  and 
comprehensive  in  style,  it  is  beautifully  illustrated  and  very  at- 
tractive in  typography.  It  is  the  first  of  a  library  of  scientific 
manuals  to  be  published  by  Messrs.  Macmillan  &  Co.,  under  the 
title  of  "Nature  Series." 

BOTABTY. 

Sensitiveness  of  the  Leaves  of  Dion^a  and  Drosera. — At 
the  recent  meeting  of  the  British  Association  for  the  Advancement 
of  Science  Dr.  Burdon  Sanderson  read  a  paper  on  the  electrical 
phenomena  which  accompany  the  contractions  of  the  leaf  of  Dio- 
nona  micscipula.  The  contraction  of  certain  organs  of  some  plants 
on  irritation,  such  as  the  leaves  of  Drosera  and  Dioncea^  especially 
the  latter,  strikingly  suggest  a  correspondence  of  function  between 
them  and  the  motor  organs  or  nervous  system  of  animals.  A 
careful  series  of  experiments  made  by  means  of  Sir  W.  Thomson's 
galvanometer,  fully  confirmed  the  hypothesis  of  the  existence  of 
voltaic  currents  in  these  parts ;  the  currents  being  subject,  in  all 
respects  in  which  they  have  as  yet  been  investigated,  to  the  same 
laws  as  those  of  muscle  and  nerve.  At  the  same  meeting  a  paper 
was  also  read  by  Mr.  A.  W.  Bennett  on  the  movements  of  the 
glands  of  Drosera,     These  glands,  which  fringe  the  margin  of  its 

*Tbe  Spectroscope  and  ita  ApplicatioDs.  By  J.  Norman  Lockyer.  With  colored 
plate  and  illustrations.  Nature  Series.  London  and  New  York^  Macmillan  &  Co.,  1873. 
ISrao  pp.  117. 
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leaf  and  cover  its  upper  siile,  have  been  shown  by  previous  observ- 
ers not  to  be  hairs  in  the  true  sense  of  tlie  term,  Le,^  mere  cellu- 
lar expansions  of  the  epidermis,  but  to  be  integral  parts  of  the 
leaf,  with  a  fibro-vascular  bundle  containing  spiral  threads  (in 
other  words  a  vein  or  nerve  of  the  leaf)  running  through  them,  and 
even  to  be  furnished  with  stomata.  The  glands  excrete  at  all 
times  when  in  a  healthy  condition  a  white  viscous  gluten  which 
quickly  entraps  any  small  insect  that  settles  upon  the  leaf,  grad- 
ually holding  it  down  more  and  more  as  it  struggles,  till  CAca)>e  is 
hopeless.  The  glands  soon  begin  to  move  towards  the  imprisone<l 
insect ;  but  this  movement  is  not  very  conspicuous  at  first,  an<l  is 
very  much  more  decided  after  the  insect  has  almost  completel}' 
ceased  its  struggles  ;  thus  appearing  not  to  be  due  to  the  existence 
of  a  "contractile  tissue"  in  the  leaf,  which  is  irritated  by  the 
movements  cf  the  insect.  After  the  lapse  of  some  time  the 
whole  of  the  glands  of  the  leaf,  even  those  which  were  at  a  con- 
siderable distance  from  the  insect,  are  found  to  be  bending  over 
towards  it  and  to  be  almost  in  contact  with  it.  After  a  time  the 
insect  is  to  all  appearance  digested,  actually  supplying  the  tissue 
of  the  leaf  with  nourishment.  Very  nearly  the  same  effect  was 
produced  by  substituting  for  the  fl}'  a  piece  of  raw  meat,  the  move- 
ment of  the  glands  being  somewhat  slower,  but  ultimat<*ly  almost 
as  complete ;  the  moat  being  apparenll}'  digested  in  the  same 
manner.  On  other  leaves  were  placed  a  minute  piece  of  wood 
and  a  small  piece  of  worsted  ;  and  in  neither  of  these  cases  was 
the  least  chan<^e  perceptible  after  a  considerable  time  in  the  posi- 
tion of  the  glands  or  of  the  object  itself. — A.  W.  B. 

In  this  brief  abstract  Mr.  BiMinctt  docs  not  mention  that  these 
movements  are  pretty  well  known  of  late  years,  since  Mr.  Darwin 
called  attention  to  the  subject.  Indeed  they  are  in  this  country 
recorded  in  eleniontar>'  books  and  demonstrated  to  classes.  Prob- 
ably he  is  not  aware  that  they  wore  discovered,  fully  described, 
and  their  significance  indicated,  by  Koth,  a  little  less  than  a 
century  ago.  P^von  the  folding  over  of  the  leaf,  so  as  to  enwrap 
the  insect,  to  which  Mrs.  Treat  of  Now  Jersey  called  attention  a 
year  or  two  ago,  was  observed  by  Roth.  It  may  now  be  stated 
that  the  remark,  in  ''How  Plants  Behave,"  'Mf  a  particle  of  raw 
meat  be  substituted  for  the  living  fly,  the  bristles  will  close  upon 
it  in  the  same  manner,  but  to  a  particle  of  chalk  or  woo<l  thev 
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remain  nearly  indifferent,"   was   made  npon  Mr.   Darwin's   au- 
thority.— A.  G. 

Variety  in  the  form  of  Flowers  in  the  same  Species. — Dr. 
Hermann  Miiller  of  Lippstadt  has  contributed  to  a  recent  number 
of  ^^ Nature"  a  remarkable  paper  in  which  he  explains  the  exist- 
ence of  distinct  forms  and  sizes  of  flowers,  and  even  of  distinct 
varieties  within  the  same  species,  by  their  adaptation  to  the  needs 
of  the  insects  which  are  necessary  to 'fertilize  them,  and  which 
vary  according  to  the  position  in  which  the  plant  grows.  The 
plants  especially  brought  forward  by  Dr.  Miiller  as  illustrations  of 
this  law  are  Lysimachia  vulgaris^  Rhmanthus  Crista-GcUli  (in- 
cluding the  variety  or  sub-species  R,  major)  and  Euphrasia  offio 
inalis.  In  each  of  these  cases  distinct  varieties  are  well-known, 
and  have  even  been  distinguished  by  names,  varying  chiefly  in  the 
size  and  color  of  the  petals,  and  the  relative  length  of  the  style 
and  stamens.  These  distinct  varieties  Dr.  Miiller  states  are  gen- 
erally found  in  very  different  situations,  and  are  visited  and  fertil- 
ized by  totally  distinct  insects,  for  which  the  construction  of  the 
flower  is  specially  adapted.  Those  characterized  by  small  pale 
colored  flowers  grow,  as  a  general  rule,  in  shady  situations  where 
they  are  comparatively  little  visited  by  insects,  and  are  very 
commonly  self-fertilized.  —  A.  W.  B. 

Composition  of  the  Puff-ball. — Prof.  A.  H.  Church  publishes 
in  a  recent  number  of  the  "London  Journal  of  Botany,"  some 
analyses  of  the  giant  puff-ball  (Lycoperdon  giganteum),  which  re- 
sulted as  follows :  — 

Composition  of  Lyeoperdon  giganttum,  Compotition  of  the  A$h, 

When  W^hen  Phosphorus  pentoxlUe,          .  40-19 

rrvBh.  dry.  Potash 3A-48 

Water,         .       .       .       .       90  89           Soda, 6  96 

Fat,  oil,  and  resinous  matter,    '90  ll'O  Lime 3  47 

Alhuuiinoids,      .       .       .        5-48  66*78  Ferric  Oxide, 1.Q8 

Cellulo&ti  or  funKln,  etc.,          3*10  14*78  Silica, '66 

Aah  or  mineral  matter,    .          *68  7*44  Other  substances  and  loss,     .       .  7*17 

lOOOU        100-UO  100-00 

The  noticeable  points  in  these  analyses  are  the  very  large  pro- 
portion of  phosphoric  acid  in  the  ash,  and  of  albuminoids  or 
nitrogenous  substances  in  the  fresh  plant,  the  latter  accounting 
for  the  very  highly  nutritive  properties  reputed  to  be  possessed  by 
the  edible  fungi. —  A.  W.  B. 

Nes^a  verticillata. — Our  species  of  this  genus  is  somewhat 
curious.    The  flowers  are  dimorphous — Darwin  says  trimorphous. 
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In  one  pond,  or  cluster  of  plaotB,  I  fiud  tbe  longer  stamens  about 
half  tbe  length  of  the  style  and  twice  the  length  of  the  shorter 
ones.  In  another  the  style  is  very  short,  not  more  than  ooe- 
tbird  the  length  of  the  shorter  stamens,  which,  in  tarn,  are  about 
one-third  as  long  as  the  longer  ones. 

But  the  root  is,  perhaps,  more  curions  than  tbe  flowers,  beinf 
very  thick,  sinuous  and  knobby,  living  and  growing  many  yean, 
hard  and  woody,  the  bark  turning  black  when  cut. — C.  W. 

Caltcera  balsauati folia. — The  curions  waif  of  ballatit  ground 
near  Philadelphia,  was  determined  by  the  discoverer  himself,  not 
by  Dr.  X«£fman,  as  the  latter  informs  us,  at  whoso  request  we 
make  the  correction  of  the  statement  in  the  Naturalist  for  Oc- 
tober. 

Perforation  or  Gerardia  by  Bees  (sec  p.  689). — Wc  nnfortn- 
nately  omitted  to  insert  the  cut  illustrating  Mr.  Bailey's  article  on 
p.  689.    The  accompanying  figure  (180)  shows  tbe  fiower  as  in 
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nature  with  the  point  of  perforation  (p)  ;  also  with  the  corolla 
spread  open,  a,  ai>erture ;  g,  guiding  lines;  and  a  fVont  and  side 

view  of  a  stamen.—  Eds. 
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Discovery  of  a  Tardigrade. —  We  are  not  aware  that  there 
IS  any  published  notice  of  tbe  .occurrence  of  tardigrades  in  this 
country  though  undoubtedly  microscopists  have  observed  them. 
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We  received  early  in  March  of  this  year  seyeral  specimens  of 
Macrobiotus  from  Rev.  W.  R.  Cross  of  New  Gloucester,  Maine, 
collected  last  autumn  in  water  in  which  moss  was  growing.  It  is 
white,  Y^^o  inch  long,  and  has  minute  eyes  composed  of  about  ten 
irregular  facets.  There  is  a  distinct  under  and  upper  lip  to  the 
mouth,  and  a  pair  of  tubercles  (palpi?).  It  apparently  differs  from 
Macrobiotus  Oberliauaeri  Doyere  ( Annales  des  Sciences  Naturelles, 
Ser.  2.,  Tom.  13.,  1840),  to  which  it  is  closely  allied  in  form,  by 

V\g,  181. 


Macrobiotus  Americanos. 

the  claws  being  shorter  and  much  more  curved.  It  may  be  called 
Macrobiotus  Americanus  (Fig.  181  a,  eyes;  6,  mouth;  c,  claws). 
We  have  also  received  drawings  of  another  species  of  the  same 
genus  from  Prof.  C.  E.  Besse}',  of  Ames,  Iowa.  He  writes  us, 
May  6th,  that  it  was  ''found  in  water  containing  fresh-water 
algae,  such  as  diatoms,  desmids,  etc."  It  is  a  longer,  slenderer 
species  than  M.  Americanus,  and  with  apparently  longer  and 
straighter  claws. — A.  S.  Packard,  Jr. 

Discovery  of  the  Basal  Joint  of  Legs  of  Trilobites. — I 
have  secured  the  fine  collection  of  Trenton  fossils  of  Mr.  £.  D. 
Walcott  of  Trenton  Falls.  It  is  particularly  rich  in  Trilobites. 
Among  the  most  interesting  specimens,  Mr.  W.  called  my  atten- 
tion to  one  which  he  was  confident  would  settle  the  question  of 
the  presence  or  absence  of  legs  in  Trilobites.  And  truly  there 
can  be  no  doubt  left  upon  this  point.    The  basal  articulation  of 
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eight  pairs  of  legs  is  distinctly  seen  on  one  side  of  two  specimetui 
of  Asaphus  gfgasy  in  the  same  position  uix)n  the  eight  thoraGie 
rings  of  the  two  specimens,  and  that  position  is  strictly  homologt- 
oal  with  the  base  of  attachment  of  the  limbs  of  Isopods.  There 
is  an  impression  for  a  ninth  pair  of  legs  on  the  inner  surface  of 
the  posterior  angle  of  the  cheek. 

'  This  discovery  shows  more  fully  than  is  generally  a<lmitted,  that 
trilobites  are  a  synthetic  type.  At  the  same  time  it  shows  that 
the  tendency  is  towards  the  Isopods. — L.  Agassiz. 

Ancon  or  Otter  Sheep. — Professor  Huxley,  in  an  article  on 
the  "Origin  of  Species"  (Lay  Sermons,  pp.  254-298),  makes  men- 
tion of  the  otter  sheep  which  originated  on  the  farm  of  Seth 
Wright,  near  Charles  River,  Mass. 

They  appear  to  have  been  noticed  by  David  Humphreys,  F.R.S., 
and  a  skeleton  of  one  was  sent  to  Sir  Joseph  Banks  in  1813. 
Huxley  says  Humphreys  found  it  difficult  to  obtain  a  specimen 
at  that  date,  and  Airther  says  he  "  believes  that  for  many  3'ears  no 
remnant"  of  the  breed  "has  existed  in  the  United  States."  In 
this  latter  statement,  quite  fortunately',  Prof.  Huxley  is  mistaken. 
Otter  sheep  were  raised  till  within  a  few  years  on  the  farm  of 
Hon.  William  Hale  of  Barrington,  N.  H.  Mr.  Hale  has  now 
ceased  to  raise  thorn,  but  his  son,  Hon.  Thomas  W.  Hale,  tells  me 
that  he  saw  a  flock  a  few  weeks  since  on  the  farm  of  Joshua  K. 
Chesley  of  Barrington,  N.  H.  He  thinks  that  possibly  they  may 
be  found  in  Chichester,  N.  H.,  as  some  were  sold  from  the  home 
flock  a  few  j-ears  since  to  be  taken  to  that  town.  Now  here  is  a 
trail  that  some  of  our  naturalists  should  follow  out.  If  the  otter 
sheep  were  of  sufllcient  importance  to  science  for  Humphreys  sixty 
years  ago  to  go  to  great  pains  to  procure  a  skeleton  to  send  to 
England,  and  if  they  afford  important  data  on  the  subject  of  the 
origin  of  species,  as  with  Huxley  they  seem  to  do,  it  is  time  they 
were  reexamined  by  competent  authority,  and  skeletons  secured 
for  our  own  museums. 

The  Messrs.  Hale  have  a  fund  of  information  respecting  these 
sheep,  for  they  raised  them  for  a  cjuarter  of  a  century.  They 
secured  their  flock  as  the  original  one  of  Green  was  obtained,  by 
selecting  from  the  offspring  of  an  otter  ram  and  common  straight- 
legged  sheep.  This  ram  was  purchased  at  Sligo,  in  Somersworth, 
N.  H.     Connection  could  doubtless  be  made  thence  with  the  Seth 
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Wright  stock.  The  facts  connected  with  the  breeding  of  this  flock 
are  substantial!}'  the  same  as  those  given  by  Huxley  in  reference 
to  the  Seth  Wright  flock. 

Mr.  Hale,  senior,  thinks  the  progeny  of  an  otter  ram  with  ordi- 
nary sheep  were  oftener  straight-  than  bow-legged.  Mr.  T.  W. 
Hale  says  that  he  is  sure  there  were  never  any  reversions  to  long 
and  straight  legs  when  they  were  breeding  pure  otter ;  and  a 
farm  boy's  recollection  on  such  a  matter  is  pretty  trustworthy. 
The  Hales  think  the  otters  were  not  quite  as  prolific  as  the  ordi- 
nary kind.  There  were  some  things  about  reproduction  that 
indicated  a  feebler  constitution  than  that  possessed  by  other  vari- 
eties. I  am  not  an  anatomist  and  can  give  a  description  of  these 
sheep  only  in  general  terms.  They  came  well  enough  by  the 
term  "otter."  We  used  to  call  them  "creepers,"  their  bodies  were 
so  close  to  the  ground.  Mrs.  Hale  says  they  were  a  race  of 
cripples,  and  that  is  probably  the  best  general  designation  they 
could  have.  Their  legs  were  short  and  very  much  curved  or 
bowed  outward.  The  flexure  of  the  knee  joint  of  the  fore  leg 
instead  of  being  longitudinal  with  the  axis  of  the  body  was  at 
quite  a  high  angle  from  it.  In  other  words  this  joint  instead  of 
being  a  knee  became  an  elbow  joint.  So  it  appeared.  The  joints 
were  enlarged,  the  gait  slow  and  laborious.  If  the  case  of  the 
otter  sheep  has  any  bearing  on  the  subject  of  the  origin  of  species 
it  certainly  shows  that  differentiation  may  take  place  by  degra- 
dation as  well  as  by  elevation.  If  some  competent  anatomist  will 
take  this  matter  in  hand  the  object  of  this  article  will  be  gained. 
—  C.  Caverno,  Amboy^  III, 

Crows  and  Ravens.  —  In  the  November  number  of  the  Natu- 
ralist, Dr.  Barrett,  after  alluding  to  the  supposed  distinct  geo- 
graphical range  of  the  crow  and  raven,  asks  whether  there  is  any 
antagonism  between  them,  and  whether  they  ever  exist  together. 
From  the  abundance  of  the  crow  over  the  eastern  portions  of  the 
United  States,  and  the  almost  entire  absence  of  the  raven  over 
the  same  region,  and  its  abundance  further  west,  where  the  crow  is 
commonly  believed  to  be  of  rare  occurrence,  it  has  been  supposed 
that  the  two  species  do  not  mingle,  and  that  an  antipathy  exists 
between  them.  This  impression  was  shared  b}'  myself  until  the 
present  season,  when  over  a  region  nearly  five  hundred  miles  in 
breadth,  in  the  territories  of  Dakota  and  Montana,  I  found  the 
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raveDs  and  the  crows  both  frequent  and  breeding  in  the  same 
forests,  sometimes  even  within  a  few  hundred  yards  of  each  other. 
Both  species  appear  to  occur  together  over  a  large  portion  of  the 
region  between  the  Missouri  River  and  the  Rocky  Mountains,  as 
Dr.  Hayden  speaks  of  both  as  ^^very  abundant  throughout  the 
northwest,"*  applying  the  same  words  to  each.  Along  the  Heart, 
Yellowstone  and  Musselshell  rivers,  the  crow  is  much  the  nK>re 
abundant  of  the  two,  but  is  more  confined  to  the  timber  skirting 
the  streams,  where  it  may  sometimes  be  met  with  in  considerable 
flocks.  The  raven  is  more  generally  dispersed,  and  is  as  often 
met  with  far  out  on  the  barren  treeless  "divides"  as  elsewhere, 
seeming  to  delight  even  in  the  most  desolate  portions  of  the  "  bad 
lands." — J.  A.  Allen. 

A  Note  Febsonal.  —  Dr.  Coues  suggests,  in  the  July  Natu- 
ralist, that  there  ought  to  have  been  some  mention  of  'localities" 
in  the  Aiken-IIolden  list.  Of  course  there  ought,  and  there  would 
have  been,  but  for  causes  quite  beyond  control  without  a  too  long 
postponement  of  the  publication  of  the  paper.  Both  writers  were 
nomadic,  and  all  communication  was  interrupted.  It  would  have 
been  well,  perhaps,  to  have  stated  the  occasion  of  this  omission  in 
justice  to  Mr.  Aiken.  It  was  not  necessary',  however,  for  Mr.  IIol- 
dtjn,  as  bis  localities  are  given,  with  sufficient  exactness,  as  in  the 
immediate  vlcluity  of  Sherman.  Dr.  Coues  thinks  that  mountain 
settlement  "quite  a  long  wa}*  from  the  'Black  Hills*  as  laid  down 
on  the  maps."  lie  may  be  riglit.  Black  Hills  is  about  as  vague 
a  term  as  Wh'tc-head,  Long  Island,  etc.  Nevertheless,  when  I 
was  near  Sherman  live  years  ago,  I  was  assured  by  the  residents 
that  I  was  in  the  very  heart  of  the  Black  Hills.  This,  however, 
is  not  pertinent  to  the  point.  We  know  where  Sherman  is,  and 
it  does  not  matter  whether  the  term  is  exactly  right  or  not.  —  T. 
M.  Brewer. 

Occurrence  of  a  Deep  Sea  Floridan  Coral  near  Cape  Con. 
—  Perhaps  the  most  interesting  discovery  during  the  explorations 
of  the  deeper  parts  of  the  Gulf  of  Elaine  in  the  U.  S.  coast 
survey  steamer  *'Bache'*  in  September  last,  under  the  auspices  of 
the  U.  S.  Fish  Commission,  was  that  of  a  fragment  of  Deltoi^f/nthus 
Agassizii  Pourtales.     This  occurred  about  twenty  miles  east  of 
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Cape  Cod  in   144  fathoms,  soft  mud,  the  temperature  of  the 
bottom  being  39.° 

This  is  a  shallow,  cup-shaped,  small  coral,  remotely  allied  to 
Caryophyllia,  and  has  heretofore  only  occurred  in  from  60  to 
ISO  fathoms  off  the  southern  extremity  of  Florida,  where  it  was 
dredged  by  Count  Pourtales,  to  whom  I  am  indebted  for  the  iden- 
tification.  It  will  be  remembered  that  Mr.  Whiteaves  dredged  a 
species  of  Flabellum  in  the  deeper  parts  of  the  Gulf  of  St.  Law- 
rence summer  before  last.  —  A.  S.  Packard,  Jr. 

The  Missouri  Skylark. — In  the  November  number  of  the 
Naturalist  Dr.  Coues  speaks  of  having  met,  the  past  season, 
with  great  numbers  of  the  Missouri  skylark  {Neocorys  Spraguei) 
on  the  prairies  of  the  northern  border  of  Dakota,  referring  to  it, 
indeed,  as  one  of  the  commonest  species  observed  there.  It 
seems,  in  fact,  to  be  a  common  species  over  a  wide  area,  as  I  had 
the  pleasure  of  meeting  with  it  myself,  the  past  summer,  from  the 
Missouri  River,  near  Fort  Rice,  to  the  Yellowstone,  over  much  of 
which  region  it  was  quite  abundant.  It  being  a  migratory  species, 
leaving  the  plains  of  the  Upper  Missouri  by  the  end  of  September, 
it  seems  stranger  than  ever  before  that  a  bird  so  numerous  should 
have  so  long  escaped  observation,  and  that  its  winter  quarters 
should  still  remain  unknown. — J.  A.  Allen. 

Range  op  the  Eared  Grebe.  —  Although  this  species  {Podi- 
cepa  auritus  var.  Califomicua)  is  common  along  the  Pacific  coast 
of  the  United  States  in  winter,  it  has  not  hitherto,  to  my 
knowledge,  been  found  east  of  the  Rocky  Mountains  in  the  United 
States,  nor  been  known  to  breed  anywhere  within  our  limits.  In 
July  of  this  year  I  took  several  specimens  in  perfect  plumag/e,  at 
Turtle  Mountain,  lat.  49°,  long,  about  100°  30',  under  circumstan- 
ces which  left  no  doubt  of  their  breeding  at  this  point.  They  were 
found  on  some  of  the  numerous  ponds  about  the  foot  of  the  moun- 
tain, in  company  with  the  common  horned  grebe  (P.  comutus), 
the  ruddy  and  various  other  ducks,  all  of  which  had  young  at  the 
time. —  Elliott  Coues. 

Snow  Bird. — Mr.  W.  H.  Edwards  writes  us  that  in  1842  Mr. 
D.  W.  Marsh  and  himself  found  the  nest  and  eggs  of  this  bird 
on  the  summit  of  Gray  lock  Mountain,  and  that  he  still  has  two 
of  the  <nests  collected  at  that  time. 
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Influence  of  Locality  upon  the  Colors  op  Birds  and  Ani- 
mals. —  Not  being  an  ornithologist,  I  am  unable  to  form  au  opin- 
ion as  to  the  details  of  the  observations  given  by  Prof.  Baird,  Dr. 
Cones,  J.  A.  Allen,  R.  Ridgway  and  others,  in  reference  to  the 
colors  of  our  American  birds.  But  the  laws  of  variation  so  far 
proposed  are  obviously  provisional  only.  Perhaps,  therefore, 
another  suggestion  in  the  same  direction  may  be  allowed. 

While  in  Egypt,  in  the  winter  of  1858-9,  I  was  strack  with 
the  predominant  dulness  of  hue  of  the  birds  and  animals,  wild 
and  domestic.  Of  the  latter,  the  cattle  and  buffaloes  were  nearly 
mud-colored ;  so  were  the  sheep,  and,  preeminently,  the  nu- 
merous and  miserable  dogs.  Nothing  striking  appeared  in  the 
aspect  of  the  horses  (sometimes  white,  mostly  brown),  or  the 
more  commonly  used  donkeys.  The  camel  is  always  (in  Egypt 
at  least)  a  dull-colored  animal. 

But  among  the  birds,  myriads  of  which  were  seen  by  us  on  the 
Nile,  between  Cairo  and  Thebes,  it  can  hardly  have  been  an  ac- 
cident that  in  two  months,  I  saw  not  one  bright  color  of  any  kind. 
White  is  beautifully  conspicuous  in  the  ibis,  which  glistens  in  the 
sun  as  it  flies ;  and  a  grayish  white  is  usual  with  the  very  abun- 
dant, half-domestic  pigeons.  But  the  only  other  hues  seen  were 
gra\%  brown,  dull  yellow  and  (least  often)  black  ;  in  land  birds  as 
well  as  in  ducks,  geese,  cormorants,  pelicans,  etc. 

It  is  very  probable  that  my  scrutiny  may  have  been  quite  in- 
complete, during  the  two  months  mentioned.  It  is,  of  course, 
possible  also,  that  the  summer  fauna  of  Egypt  ma\*  be  entirely 
ditferent,  especially  in  its  birds  ;  although  (as  every  one  knows) 
the  temperature  is  rarely  as  low  as  40°  or  even  50°  F.  in  the 
Egyjjtian  winter,  so  far  north  as  Cairo.  Yet  I  cannot  but  think 
that  a  strong  contrast  must  exist  between  that  region  (and  prob- 
ably Africa  farther  south,  also)  and  South  America,  as  well  as 
the  Indian  peninsulas  and  archipelagoes,  with  their  brilliant  hum- 
ming-birds, trogons  and  others  of  the  West,  and  pheasants,  birds 
of  paradise,  etc.,  of  the  Eastern  Indies.  With  a  still  more  re- 
stricted observation  of  thorn,  I  imagined,  at  least,  a  similar  com- 
parative rarit}'  of  brilliant  hues  among  the  insects  of  Egypt. 

Towards  the  possible  explanation  of  this  peculiarity  (if  it  be 
admitted)  one  suggestion,  perhaps  vague,  has  occurre<l  to  me  ;  the 
question  of  the  novelt}'  of  which  concerns  me  less  than  that  of 
its  soundness.     There  is  certainly  nothing  in  the  climate  of  any 
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part  of  Africa  comparable  to  what  is  referred  to  in  Prof.  Baird's 
account  (mentioned  bv  Mr.  R.  Ridgway  in  Amkrican  Naturalist^ 
Sept.,  1873)  of  the  influence  of  the  local  circumstances,  causing, 
in  birds  of  the  interior  of  western  North  America,  ''a  bleached  or 
weather-beaten  appearance,  possibly  the  result  of  greater  exposure 
to  the  elements,  and  less  protection  by  dense  forests."  Eg\'pt  has 
truly  no  forests ;  only  thin  groves  of  palms,  doum  trees,  acacias, 
etc.  Exposure  to  light  is  a  characteristic  of  the  country.  But, 
apart  from  natural  selection,  or,  indeed,  it  may  be  possibly  through 
natural  selection  (in  part  at  least), —  is  there  not  a  proportion 
between  chromatic  variety  of  development  and  the  complication  of 
natural  features  of  the  country  :  i.  e.,  does  not  the  most  arid,  least 
undulating,  physically  most  monotonous  region  or  continent  pre- 
sent, with  slender-leafed  plants  and  non-umbrageous  trees,  the 
minimum  of  coloration  of  birds,  reptiles  and  insects, — probably 
also  of  flowers?  If  this  idea  be  trite,  instead  of  novel,  my  apolo- 
gy for  bringing  it  forward  must  be  my  failure  to  discern  it  pre- 
cisely set  forth  in  the  papers  of  Dr.  E.  Coues,  J.  A.  Allen  and 
R.  Ridgway,  who  appear  to  be  conversant  with  what  has  been 
written  upon  the  subject.  Although  Dr.  Coues,  for  instance, 
distinctly  states  that  "the  maximum  of  brilliancy  of  color  is 
reached  in  the  tropics,"  its  intensity  varying  *'  in  direct  ratio  with 
the  temperature  and  humidity  of  the  breeding  place,"  yet  the  dU 
rect  influence  of  heat  and  moisture  alone  would  seem  to  be  here 
contemplated :  while  the  manner  of  that  influence  remains  yet  to 
be  explained.  At  all  events  I  shall  be  glad  if  the  mention  of  my 
brief  observations  on  the  poverty  of  coloration  in  the  Egyptian 
winter  fauna  call  out  a  statement  upon  the  subject  from  some 
competent  zoologist  or  ornithologist,  both  as  to  the  facts  and  their 
theoretic  explanation. — H.  Hartsuorne. 

Mimicry  in  Snakes.  —  A  friend  recently  brought  me  from 
Florida  a  flne  specimen  of  the  banded  water-snake  {Tropidonotus 
fasciatus)  which  had  been  given  him  by  a  negro  as  one  of  the 
dreaded  moccasons  (Ancistrodon  piscivorua).  The  resemblance 
was  so  perfect  that  I  did  not  detect  the  error  until  I  examined  the 
head.  I  have  since  examined  the  specimens  of  this  species  in 
the  Smithsonian  collection  and  find  that  in  many  individuals  the 
coloration  imitates  that  of  the  moccason  to  perfection.  It  would 
seem  that  the  species  are  not  distinguished  by  the  Florida  people. 
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Is  not  this  a  fair  case  of  protective   mimicry? — 6.  BBOWif 
GooDE,  Museum^  Wesleyan  University, 

Notice  of  a   Rare  Bird. —  LeConte's  bunting   {CotumicultiM 
LeContei)  long  remained  among  our  special  desiderata.    It  was  one 
of  several  species  discovered  by  Audubon  in  1843,  on  bis  memo- 
rable trip  to  the  upper  Missouri,  the  chief  results  of  which  were 
published  in  the  appendix  to  the  seventh  volume  of  the  ^^  Birds 
of  America."     His  type  specimen,  presented  to  Prof.  Baird  many 
years  ago,  having  been  lost  or  mislaid,  as  stated  in  Prof.  Baird's 
work,  the  species  rested  upon  the  figure  and  description  alone, 
until  recently,  when  a  specimen  was  received  at  the  Smithsonian 
Institution  from  Texas,  through  Mr.  G.  £.  Lincecum.     This  one 
was  noticed  in  my  late  work  (Key  N.  Am.  Birds,  p.  137).     During 
the  past  summer  I  found  the  bird  to  be  not  uncommon  at  a  certain 
point  on  the  49th  parallel,  between  Turtle  mountain  and  Mouse 
river,  Dakota,  where   several   specimens   were   securei].      These 
represent  the  old  and  y<^ung  of  both  sexes,  and  are  particularly 
interesting  on  account  of  their  showing  that  we   have   hitherto 
misapprehended  the  characters  of  the  species.      For  Audubon's 
account,  with  which  the  Texas  specimen  agrees,  indicates  the  ex- 
tensively buffy,  diffusely  marked,  soft  plumage  of  the  young^  from 
which  the  adult  differs  materially.     Some  points  of  the  case  may 
be  here  presented.     In  form,  the  bpecies  dillers  notabl}*  from  its 
congeners  in  the  shape  and  greater  relative   length  of  the  tail. 
This  member  is  rather  over  two  inches  long,  decidedly  exceeding 
the  wings,  reaching  considerably  beyond  the  outstretched  feet,  and 
remarkably  graduated,  the  lateral  feathers  being  from  ^  to  j^  an 
inch  shorter  than  the  central  pair.     The  tail  feathers  are  all  ex- 
tremely narrow  and  acuminate  —  even  more  so  than  those  of  the 
sharp-tailed  finch,  Ammodromua  caudacutus.     The  wings  are  very 
short  and  much  rounded  ;  when  closed  the  primaries  hardly  exceed 
the  longest  secondary  by  \  inch,  although  the  secondaries  are  not 
at  all  elongated.     The  bill  is  not  so  turgid  as  in  C,  ^Msserinus; 
the  younger  birds   have  it  smaller  than  it  is  in  that  species,  as 
noted  in  the  '*Key  ;"  the  difference  is  not  so  great  in  the  adults. 
Specimens  measure  from  4*90  to  5- 10  in  length,  by  C-90  to  7-10  in 
extent;  the  wing  1-90  to  2*00,  the  tail  2-00  to  2-2o.     The  general 
buffiness  varies  greatly  in  intensity  and  extent  with  age  and  wear 
of  the  plumage ;  it  is  greatest  in  birds  of  the  year ;  an  old  male, 
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moulting,  shows  scarcely  any.  There  is  no  yellow  on  the  edge 
of  the  wing,  nor  a  definite  3''ellow  loral  spot,  as  in  C.  passerinua ; 
there  are  no  blackish  maxillary  or  pectoral  streaks  as  in  C.  Hens- 
lowiiy  the  markings  of  the  under  parts  of  the  adult  being  confined 
to  sparse,  sharp,  blackish  touches  along  the  sides.  In  the  younger 
birds,  however,  these  may  usually  be  traced  across  the  breast,  as 
is  also  the  case  with  the  young  of  C.  pasaeinnus,  the  adult  of  which 
is  not,  or  not  noticeably,  marked  below.  But  even  the  youngest 
specimen  shows  no  maxillar}'  streaks.  There  are  some  peculiarities 
in  the  shade  and  pattern  of  the  variegation  of  the  upper  part ;  the 
markings  of  the  adult  being  bold,  sharply  contrasted  and  heavily 
colored.  The  bill  of  the  old  bird  is  dark  horn  blue,  lighter  blue 
below ;  that  of  the  young  is  reddish-brown,  paler  below.  Feet 
flesh-colored  at  all  ages. 

I  only  noticed  the  birds  on  one  occasion,  August  9th,  when  a 
number  were  found  together,  in  the  deep  green  sea  of  waving  grass 
that  rolled  over  an  extensive  moist  depression  of  the  prairie.  Five 
specimens  were  secured,  in  the  course  of  ap  hour,  not  without  diflS- 
culty  ;  for,  the  grass  being  waist-high,  the  only  chance  was  a  snap 
shot  as  the  birds,  started  at  random,  flitted  in  sight  for  a  few  sec- 
onds ;  while  it  was  (|uite  as  hard  to  find  them  when  killed.  Sev- 
eral seen  to  fall  were  not  recovered  after  diligent  search.  In  their 
mode  of  flight,  the  birds  resembled  wrens ;  a  simile  which  sug- 
gested itself  to  me  at  the  time  was  that  of  a  bee  returning  home 
laden  with  pollen ;  they  flew  straight,  steadily  and  fast  enough, 
but  rather  feebly,  as  if  heavily  freighted  for  their  very  short  wings. 
The  only  note  I  heard  was  a  chirring  like  the  noise  of  a  grass- 
hopper. Although  I  found  no  nest,  the  circumstances  of  obser- 
vation leave  no  doubt  that  the  birds  bred  here.  They  were  in 
company  with  a  number  of  short-billed  marsh-wrens ;  their  neigh- 
bors of  the  drier  prairie  around  were  chestnut-collared  buntings, 
Baird's  buntings  and  Sprague's  skylarks,  all  very  numerous. — 
Elliott  Coues. 

Insect  Galls. — Mr.  Riley  is  paying  especial  attention  to  galls 
and  their  architects.  He  has  accumulated  a  vast  amount  of  ma- 
terial, including  all  the  described  North  American  forms,  with  a 
view  of  soon  publishing  an  illustrated  work  on  the  subject.  He 
will  be  glad  to  receive  'assistance  in  the  way  of  notes  and  speci. 
mens  from  the  United  States  and  Canada,  and  will  take  pleasure 
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in  properly  acknowledging  the  same.     Address  Mr.  C.  V.  Rilej, 
St.  Louis,  Mo. 

The  Olivk-sided  Flycatcher.  —  The  olive-sided  flycatcher 
(Contopus  borealis)^  though  usually  considered  as  a  very  rare  bird, 
is  quite  abundant  in  some  parts  of  Lewis,  Herkimer  and  Hamilton 
counties  in  northern  New  York,  where  it  breeds. 

It  is  never  found  where  there  are  no  coniferous  trees,  and  among 
tl)em  seems  to  have  a  decided  partiality  for  old  hemlocks.  On  the 
12th  of  June,  1873,  while  hunting  on  Tug  hill  (Lewis  Co.),  I  heartl 
a  bird  utter  a  peculiar  short  whistle  in  a  swamp  directly  ahead  of 
me.  I  recognized  the  note  as  one  I  had  heard  in  Idaho,  but  could 
not  at  once  recall  the  species ;  so,  guided  by  its  oft  repeated  note, 
I  entered  the  swamp  and  soon  had  the  pleasure  of  seeing  a  fine 
olive-sided  flycatcher  perched  on  a  dead  limb  on  the  top  of  a  large 
hemlock.  I  shot  this  specimen,  which  proved  to  be  an  adnlt  male 
in  splendid  plumage  ;  I  also  succeeded  in  obtaining  the  female  near 
the  same  spot. 

At  Big  Moose  lake,  in  Brown's  Tract,  they  were  quite  numerous, 
and  there  *we  obtained  several  specimens  (in  Jul}').  They  all 
seemed  to  have  the  same  hab  t  of  choosing  a  large  hemlock  tree 
with  a  few  dead  branches  on  top,  and  were  sure  to  light  on  the  up- 
permost twig.  Their  note,  which  is  a  short  whistle,  greatly  resem- 
bles O'lcheoy  0-xcheo^  with  the  accent  on  the  tr/ic,  and  the  voice 
falling  at  the  last  o,  Thoy  sometiiiios  repeat  this  note  several 
times  in  succession,  but  jxenerally  not  more  than  once  or  twice. 

I  was  not  so  much  surprised  at  finding  this  species  breed in«r 
^ith  us  in  Lewis  Co.,  N.  Y.,  because  it  is  a  very  interesting  IcM-al- 
ity  for  the  ornithologist,  and  many  rare  northern  birds  are  foun<l 
there;  but  1  must  say  I  was  surprised  on  September  10th,  while 
hunting  at  Easthampton,  Mass.,  at  procuring  a  fine  Coutojnis 
borealis  in  a  small  grove  of  pine  trees  within  a  mile  of  town. 
Since  that  date  I  have  searched  diligently  for  this  i»ird  in  the  same 
and  similar  localities  about  Easthampton,  but  as  yet  unsuccess- 
fully. Has  this  species  ever  been  obtained  in  Massachusetts  be- 
fore?—  C.  Haute  Mekriam,  Jk. 

Another  Monster.  —  To  the  list  given  by  me  in  the  July 
number  (page  435)  must  now  be  added  a  young  cock,  possessing 
a  supernumerary  wing,  attached  by  ligaments  to  the  ninth  cervical 
vertebra,  and  hanging  over  upon  the  right  side  of  the  chest.     It 
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was  brought  to  me  by  Mr.  C.  B.  Martin,  of  TiflSn,  Ohio. — B.  G. 
Wilder. 

Range  op  the  Geococcyx  Californianus. —  I  am  advised,  by 
letter  from  my  friend,  Dr.  A.  WoodhuU,  of  the  army,  of  the  occur- 
rence of  this  species  on  the  Arkansas  river  near  Ft.  Lyon,  Colorado, 
a  fact  which  carries  the  known  range  of  the  species  considerably 
eastward.  Excepting  Mr.  C.  E.  Aiken's  recent  quotation  from  the 
mountains  of  Colorado  (Proc.  Bost.  8oc.,  xv,  206),  the  U.  S.  record 
has  hitherto  been  only  from  Texas,  New  Mexico,  Arizona  and  Cal- 
ifornia to  the  Sacramento  valley.  The  bird  appears  to  be  rare  in 
the  locality,  where  my  correspondent  sa3's  only  two  or  three  were 
seen  in  the  course  of  over  two  3'ears.  He  says  it  is  known  as  the 
"war  bird"  or  ''medicine  bird,"  because  prized  by  the  Indians  for 
its  plumage,  which  is  used  to  ornament  their  regalia  of  ceremony. 
— Elliott  Coues. 

The  Caribou  on  Lake  Superior. —  During  a  recent  visit  (May 
1873)  to  Isle  Royale,  Michigan  (Lake  Superior),  interesting  evi- 
dence of  the  former  presence  of  the  Caribou  {llangifer  Caribou 
And.  and  Bach.),  long  extinct  there,  was  brought  to  my  observa- 
tion. I  have  now  in  my  possession  two  relics — the  greater  parts 
of  the  horns  of  this  animal  —  which  were  picked  up  at  different 
points  on  the  island.  The  antlers  are  much  decayed,  one  being 
a  mere  shell,  and,  beside,  they  had  been  gnawed  by  rodents. 
Such  specimens,  often  of  a  great  size,  are  frequently  discovered 
of  late  at  this  isolated  place. — Henry  Gillman,  Detroit^  Michigan, 

Chimney  Swallow;  Change  in  place  of  Nesting. —  About 
June  15,  1871,  a  pair  of  chimney  swallows  {Chcetura  pelasgia) 
commenced  building  a  nest  in  the  barn  in  close  proximity  to  the 
nests  of  the  common  barn  swallow  {Hirundo  horreorum).  The 
nest  was  finished  by  the  4th  of  July,  and  four  eggs  were  laid.  In 
1872  there  were  two  nests  built  in  the  barn,  and  this  year  two 
more  were  built,  one  of  which  I  took  down  on  July  8th  and  sent, 
with  the  four  eggs  which  it  contained,  to  the  Peabody  Academy  of 
Science.  The  nest  that  I  removed  was  replaced  by  a  new  one 
about  the  20th  of  July.  As  this  is  a  remarkable  variation  in  the 
habits  of  the  chimney  swift,  I  send  you  this  note  with  the  nest. 
I  shall  watch  for  the  appearance  of  the  birds  in  the  barn  next 
year  with  interest.     As  they  have  now  built  in  the  barn  for  three 
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years,  it  seems  as  if  the  birds  were  finding  out  that  the  chim- 
neys were  no  longer  suitable  places  for  rearing  their  3'oung. — 
J.  H.  Sears,  Beverly.  Mass. 

GEOLOQT. 

The  Fossils  of  Colorado. —  The  explorations  this  year  have 
been  more  than  usually  productive  of  interesting  results.  The 
"bad  lands"  of  Colorado  have  been  discovered  to  be  a  graveyard 
of  a  long  past  period,  distinct  from  that  of  Wyoming,  and  to  con- 
tain the  osseous  remains  of  a  great  population  of  beasts,  of  totally 
different  species  and  even  orders  from  those  of  the  latter  age  and 
region.  They  resemble  more  nearly  those  of  the  Wliite  River,  of 
Nebraska,  but  many  have  been  obtained  by  Prof.  Coi)e  not  known 
there  or  elsewhere.  So  far  he  has  proven  the  existence  of  more 
than  one  hundred  species,  some  represented  by  thousands  of  indi- 
viduals. Of  these  at  least  seventy  species  are  new  to  science. 
They  range  from  the  size  of  the  mole  to  nearly  that  of  the  ele- 
phant ;  sixteen  species  only  are  reptiles. 

Many  forms  of  insectivorous  animals  related  to  the  mole,  and 
of  very  small  size,  have  been  procured.  The  delicacy  and  mi- 
nuteness of  these  fossils  are  surprising. 

Gnawing  animals,  or  rodents,  left  numerous  remains  of  eighteen 
species,  some  not  larger  than  the  domestic  mouse.  Some  were 
the  predecessors  of  the  rabbits,  others  of  squirrels  and  others  of 
mice. 

Of  cloven-footed  quadrupeds  a  great  many  species  have  been 
found.  Some  were  nearly  intermediate  in  structure  between  tlie 
deer  and  the  hog ;  like  the  latter,  they  had  no  horns ;  they  were 
about  as  large  as  sheep.  Others  were  about  the  size  of  gray  squir- 
rels, being  the  smallest  of  this  class  of  animals  ever  discovered. 
Several  species  of  horses  were  living  during  the  same  perioil,  as  is 
proven  by  the  bones  and  teeth  which  have  been  discovered. 

Their  relative,  the  rhinoceros,  abounded  in  Colorado,  in  former 
days,  seven  species  having  been  procured  by  Prof.  Cope.  One 
of  the  specimens  is  a  perfect  skull,  with  teeth  complete  and  cov- 
ered with  the  moss-like  crystallization  seen  in  the  moss  agate.  But 
the  most  remarkable  monsters  of  the  past,  whose  existence  has 
been  disclosed  by  the  present  survey,  are  a  series  of  horned  species 
related  to  the  rhinoceros,  but  possessing  some  features  in  which, 
according   to  Prof.   Cope,   they   resembled   the   elephant.     They 
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stood  high  on  the  legs  and  had  short  feet,  but  possessed  osseous 
horns  in  pairs  on  different  parts  of  the  head. 

One  of  the  largest  species  had  a  huge  horn  over  each  eye,  while 
another  had  one  on  each  side  of  the  nose,  and  more  than  a  foot  in 
length,  resembling  those  on  the  back  part  of  the  head  of  the  ox, 
etc.  A  third  one,  of  larger  size  than  the  last,  had  rudimental 
horns  on  the  nose.  Still  another  was  about  as  large  as  the  elephant. 
Its  cheek  bones  were  enormously  expanded,  and  its  horns  were 
flat.  A  fifth  species  had  triangular  horns,  turned  outward.  The 
first  mentioned  species  has  been  named,  by  Prof.  Cope,  Miobasileus 
ophryas  and  the  others  have  been  placed  in  the  new  genus 
Symborodon.  Their  structure  disproves  entirely  tlie  statement  of 
a  recent  writer  that  the  presence  of  horns  in  pairs  is  an  indication 
of  relationship  to  the  ruminating  animals  (oxen,  etc.),  for  these 
beasts  are  quite  near  the  rhinoceros. 

Carnivorous  species  were  not  rare  in  this  ancient  family,  and 
served  as  now  to  check  their  too  rapid  increase.  Of  the  fourteen 
species  known,  there  were  tiger  cats,  dogs,  hyicnadons,  and  the 
new  genus  Tomarctos.  It  resembled  a  dog,  and  was  as  large  as 
the  black  bear.  Some  of  the  cats  had  remarkably  long  canine  or 
eye  teeth.  In  a  new  species,  the  size  of  the  panthers,  these  teeth 
greatl}'  resembled  those  of  a  shark. 

The  reptiles  embrace  turtles,  lizards  and  snakes,  the  last  two 
'  orders  discovered  for  the  first  time  in  this  formation  in  America. 

The  forthcoming  reports  of  Professor  Ilayden  to  the  Secretary 
of  the  Interior  will  contain  a  full  account  of  the  discoveries  in  this 
interesting  department  of  geological  science,  made  during  the 
progress  of  the  survey  from  1870  to  the  present  time.  Prof.  Cope 
has  obtained  from  the  ancient  sea  and  lake  deposits  of  Kansas, 
Colorado,  Wyoming,  Idaho,  etc.,  about  350  species  of  vertebrated 
animals,  of  which  he  has  made  known  to  science  for  the  first  time 
more  than  200. 

Paucity  ok  Life  in  Oceanic  Areas. — Prof.  W.  B.  Carpenter 
concludes  a  recent  article  ''On  the  Physical  Conditions  of  Inland 
Seas,"  with  the  following  remarks  on  the  paucit}'  of  life  in  certain 
areas  on  the  ocean  bottom  :  — 

"  It  is  well  known  that  a  muddy  state  of  the  bottom  water  is 
unfavorable  to  the  presence  of  animal  life ;  and  it  has  been  par- 
ticularly noted  by  Dana,  that  where  such  a  sediment  brought 
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down  by  a  current  is  diffused  over  a  part  of  a  bed  of  living  coral, 
it  kills  the  animals  of  that  part.  Moreover,  I  learned  at  Malta 
that  in  the  beds  which  yield  the  extremely  ^w6-graine<l  stone 
which  is  used  for  delicate  carvings,  scarcely  any  fossils  arc  found 
save  sharks'  teeth  ;  whilst  in  the  coar^-graineil  beds  of  the  same 
formation,  fossils  are  abundant ;  and  as  the  former  may  be  re- 
garded as  the  product  of  a  slow  deposit  in  the  deep  sea,  so  may 
the  latter  be  considered  as  shore  beds.  Further,  I  have  been  in- 
formed by  Professor  Duncan,  that  in  the  Fleisch  of  the  Alps, 
which  shows  in  some  parts  a  thickness  of  several  thousand  feet, 
and  which  is  composed  of  a  very  fine  sedimentary*  material,  there 
is  an  almost  entire  absence  of  organic  remains. 

There  is,  however,  another  condition  of  the  bottom-water  of  the 
Mediterranean,  which  is  not  less  unfavorable  than  its  turbidity 
—  probably  yet  more  so — to  the  existence  of  animal  life  in  its 
depths ;  namely,  the  deficiency  of  oxygen  produced  by  the  slow 
decomposition  of  the  organic  matter  brought  down  by  its  great 
rivers.  According  to  the  determination  which  I  made  in  my 
second  visit  to  the  Mediterranean  in  1871,  the  gases  boile<l  off 
from  water  brought  up  from  great  depths  contained  only  about  5 
per  cent,  of  ox3'gen  and  35  per  cent,  of  nitrogen,  the  remaining 
60  per  cent,  being  carbonic  acid.  Now  in  gases  boiled  off  from 
the  deep  water  of  the  Atlantic,  the  average  percentage  of  oxygen 
was  about  20,  while  that  of  carbonic  acid  was  between  30  and 
40 ;  even  this  large  proportion  of  carbonic  acid  not  appearing 
prejudicial  to  the  life  of  the  marine  invertebrata,  so  long  as  0x3*- 
gen  was  present  in  suflicient  proportion. 

The  rationale  of  both  these  conditions  seems  obviously  the 
same;  —  namely,  that  in  consequence  of  the  uniformity  of  tem- 
perature of  the  whole  mass  of  Mediterranean  water  below  the 
surface  stratum  of  200  fathoms  (which  alone  will  be  disturlK'd  bv 
wind,  or  be  aflected  by  the  influx  of  rivers  and  of  the  Gibraltar 
current),  there  is  no  thermal  circulation;  the  whole  coi»t«*nt.s  of 
the  deeper  part  of  this  innnense  basin  being  thus  in  an  absolutely 
stagnant  condition.  If  the  doctrine  of  a  vortical  oceanic  circu- 
lation be  true,  every  drop  of  ocean  water  is  brought  in  its  turn  to 
the  surface,  where  it  can  get  rid  of  its  carbonic  acid,  and  take  in 
a  fresh  supply  of  oxygon.  But  as  the  density  of  the  surface  stra- 
tum of  the  Mediterranean  is  never  rendered  grieater  bv  reduction 
of  temperature,  than  that  of  the  mass  of  water  it  overlies,  there 
is  no  agenc}^  capable  of  producing  any  interchange ;  the  bottom 
water  charged  with  the  slowly  gravitating  sediment  is  never  dis- 
turbed ;  and  the  organic  matter  contained  in  that  se<liment 
consumes  its  oxygen  so  much  more  rapidly  than  it  can  l>e 
supplied  from  above  by  diffusion  through  the  vast  column  of  super- 
incumbent water,  that  nearlv  the  whole  of  it  is  converted  Into 
carbonic  acid,  scarcely  any  being  left  for  the  support  of  animal 
life. 
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These  considerations,  then,  seem  fully  adequate  to  account  for 
the  paucity  of  life  in  the  deeper  part  of  the  Mediterranean  basin  : 
and  they  will,  of  course,  equally  apply  to  the  case  of  any  other 
inland  sea,  so  far  as  the  same  conditions  apply.  And  it  is  not  a 
little  interesting  to  find  that  my  old  friend  and  fellow-student 
Edward  Forbes  was  perfectly  correct  as  to  the  limitation  of  ani- 
mal life — so  far  as  regards  the  -^gean  Sea,  in  which  his  own 
researches  were  prosecuted  —  to  a  depth  of  about  300  fathoms ; 
the  error,  which  was  rather  that  of  others  than  his  own,  being  in 
the  supposition  that  this  limitation  applies  equally  to  the  great 
ocean  basins,  past  as  well  as  present.  The  researches  in  which 
it  has  been  my  privilege  to  bear  a  part  have  shown  that  as 
regards  the  latter  there  is  probably  no  bathy metrical  limit  to  ani- 
mal life ;  while  the  results  of  my  inquiries  into  the  influence  of 
the  physical  conditions  of  the  Mediterranean,  in  limiting  the  ba- 
thy metrical  diffusion  of  its  fauna,  will  not,  I  venture  to  hope,  be 
without  their  use  in  geological  theor3'/* 

The  Connkcticct  Valley  in  the  Helderbero  Era.  —  Prof. 
Dana  states  in  an  article  in  the  '*  American  Journal  of  Science 
and  Arts"  for  November,  that  the  observations  of  Hitchcock  and 
Percival,  with  his  own,  lead  towards  the  view  that  in  the  Helder- 
berg  era  the  Connecticut  valley,  through  its  whole  length  from 
north  to  south,  was  a  wide  crinoidal  and  coral  growing  sea,  sep- 
arating eastern  from  western  New  England. 

ANTHROPOLOQY. 

Indian  Rope  and  Cloth.  —  The  Apocyninn  cannahhinm,  In- 
dian hemp,  or  silk  plant,  as  it  is  sometimes  called,  is  very  exten- 
sively used  by  the  Indians  of  Arizona  for  the  manufacture  of  twine 
and  cloth.  The  bark  of  the  plant  is  tough  and  strong  and  some- 
thing like  flax.  The  Indians  cut  the  plant  when  ripe  and  rub  it 
so  as  to  separate  the  fibres,  with  which  they  make  very  strong  and 
beautiful  fishing  lines,  and  a  fine  thread  which  they  use  in  sewing 
and  also  make  into  cloth.  In  the  Department  of  Agriculture,  there 
is  a  fine  specimen  of  rope  made  of  this  fibre  by  the  Ute  Indians, 
which  I  obtaincii  from  them  and  presented  to  the  Department.  In 
the  Smithsonian  Collection  there  are  also  good  specimens  of  strings 
and  a  fishing  net  made  of  this  plant  by  the  Indians  of  Arizona. 
Near  Camp  Lincoln  in  Arizona  we  obtaiuetl,  from  some  old  Aztec 
ruins,  cloth  that  had  been  manufactured  by  hand  from  this  plant. 

The  root  gives  out  a  very  bitter  milky  fluid  that  is  used  as  a 
medicine  by  the  Indians.  —  Dr.  Edward  Palmer. 
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An  Error  Corrected. —  During  the  past  summer  and  autumn 
many  western  and  perhaps  some  eastern  papers  contained  accounts 
of  the  discovery  of  a  human  skull  in  the  carboniferous  limestone 
of  southern  Kansas,  by  one  of  the  instructors  at  the  Catholic 
Osage  Mission  in  that  state.  Its  determination  as  a  cranium  re- 
posed on  the  authority  of  a  physician  of  the  town.  Deeming  the 
statement  to  be  incredible,  some  later  newspaper  article  asserted 
the  specimen  to  be  the  skull  of  a  deer.  As  this  determination  is 
not  more  reasonable  than  the  first,  I  requested  some  photographs, 
which  were  obligingly  sent  by  mail.  These  representing  an  object 
very  much  like  a  human  cranium,  I  determined  to  visit  the  Mission. 
On  reaching  it  I  was  kindly  shown  the  specimen  by  Father  Schu- 
macher, the  principal.  It  proved  to  be  the  brood  body-whorl  of  a 
large  cephalopod  shell,  allied  to  GoniatUes,  Some  specimens  ex- 
hibited with  it  as  petrified  portions  of  a  hay-stack  which  had  been 
long  exposed,  n'ere  fragments  of  some  kind  of  slag. — E.  D.  Cope. 

MICROSCOPY. 

Exudations  of  Diphtheria  and  Croup.  —  Dr.  Jabez  Hogg, 
President  of  the  (London)  Medical  Microscopical  Societ}*,  iu  a 
recent  communication  to  that  society,  combats  the  somewhat 
prevalent  doctrine  that  diphtheria  and  croup  are  essentially  the 
same  disease.  From  the  bold  assertion  that  nothing  but  a  '"  clin- 
ical tradition"  separates  these  two  diseases,  and  from  the  contra- 
dictory evidence  of  clinical  medicine,  he  turns  to  histological 
anatom3'for  a  solution  of  the  dilliculty,  and  maintains  that  a  sharp 
line  can  be  drawn  between  the  diphtheritic  membrane  and  the 
croupous  cast.  The  former  he  finds  a  dense,  compact,  opaque, 
felt-like  membrane,  firmly  adherent  and  not  removable  spontane- 
ously, which  when  forcibly'  detached  conies  away  in  fragments  and 
leaves  a  broken  and  bleeding  surface.  This  membrane,  under  a 
microscopical  power  of  X  350,  is  seen  to  consist  of  fibrous  and 
connective  tissue,  shrunken  and  compressed  cells  (epithelial,  mus- 
cular, glandular,  and  even  cartilaginous),  fat  molecules,  muco-pu- 
rulent  or  glandular  corpuscles,  crystals,  starch  granules,  fungus 
spores,  and  other  foreign  bodies.  On  the  other  hand  the  croui>ous 
cast  is  a  delicate,  semi-transparent,  ollen  gelatinous  exudation, 
not  so  intimately  connected  with  the  subjacent  mucous  membrane 
but  that  it  is  easily  separable  as  an  imperfect  cast  which  is  often 
thrown  otf  during  a  fit  of  coughing.     Under  the  same  magnifying 
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power  it  is  found  to  consist  of  pavement  and  ciliated  columnar  epi- 
thelium and  a  homogeneous,  transparent,  albuminous  substance, 
(never  truly  fibrous)  entangling  detached  epithelial  cells  or  their 
contents,  fat,  mucous  corpuscles,  and  a  few  foreign  bodies.  These 
casts  rarel}'  contain  fungus  spores  ;  continue  probably  to  be  thrown 
off  soon  after  their  formation  ;  and  appear  to  partake  rather  of  the 
nature  of  an  excessive  cell  proliferation  than  of  a  tme  exudation  : 
they  are  essentially  an  epithelial  layer  cast  off  and  resembling  the 
skin  shed  by  some  of  the  lower  animals. 

On  the  other  hand.  Dr.  Bruce  and  Mr.  Golding  Bird  stated  that 
they  had  never  noticed  epithelium  in  the  croup  membrane,  but  that 
they  had  observed  an  infiltration  of  exudation  cells  (white  blood 
corpuscles). 

"Unusable"  Objectives. — Mr.  Henry  U.  Janson  writes  to  the 
"Monthly  Mic.  Journal"  proposing  the  wet  front,  or  "aquatic  noz- 
zle" as  a  cure  for  "unusable  sixteenths"  and  other  objectives 
whose  angular  aperture  has  been  increased  at  the  expense  of  work- 
ing focus  until  they  can  no  longer  come  within  reach  of  a  large 
proportion  of  mounted  objects.  Being  accustomed  to  work  upon 
diatoms  with  a  moderate  angled  t^,  he  was  induced  to  procure  an 
improved  lens  of  the  same  power,  but  175°  angle.  This  "tremen- 
dous 175°"  performed  beautifully  upon  all  that  it  could  reach,  but 
about  half  his  extensive  collection  of  diatoms  was  out  of  its  reach 
by  reason  of  thickness  of  cover-glass ;  and  all  his  high  power  ob- 
jects have  long  been  labelled  "t^"  and  "O.  -ji^"  to  indicate  whether 
the  new  or  the  old  sixteenth  should  be  used  upon  them.  Finall}', 
having  his  new  -p'g  changed  into  an  immersion  he  found  that  not 
only  was  the  brilliancy  of  its  performance  increased  and  its  power 
raised  to  about  ^Vi  ^"^  ^^^^  ^^^  focus  was  so  much  elongated  that 
all  his  O.  iV  objects  became  perfectly  usable.  The  comparatively 
long  working  focus  of  immersion  lenses  is  a  convenience  well 
known  and  appreciated,  but  it  has  not,  perhaps,  been  hitherto  so 
formally  recommended  as  a  cure  for  the  (also  well  known)  "unus- 
able" dry  lenses  of  large  angle. 

Mounting  in  Balsam. — Mr.  C.  L.  Jackson  mounts  his  balsam 
objects  in  a  chloroformic  solution  of  balsam,  and,  after  the  air 
bubbles  have  all  escaped,  bakes  them  for  about  two  days  upon  the 
flat  top  of  a  copper  or  tin  box  about  a  foot  square  and  two  and  a 
half  inches  deep,  and  filled  with  water  which  is  kept  by  means  of 
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a  ga^  flame  at  nearly  a  boiling  temperature.  For  keeping  the 
cover  in  position  while  the  balsam  is  hardening,  he  finds  the  spring 
clip  troublesome  and  uncertain,  and  substitutes  shot  or  bullets, 
of  different  sizes  according  to  the  pressure  required,  laid  upon  the 
cover  glass.  The  bullets  are  previously  flattened  by  a  blow  from 
a  hammer.  [The  conical  rifle-balls  which  the  writer  has  used  for 
the  same  purpose  are  exceedingly  convenient.] 

Preserving  Tumors,  etc.,  during  Transportation. —  Dr.  J.  G. 
Richardson  recommends  the  popular  mounting  medium,  a  satu- 
rated solution  of  acetate  of  potash,  as  a  temporary  preservative 
of  urinary  deposits  or  other  pathological  specimens  that  are  to  be 
transmitted  by  post.  Sections  of  tumors  or  of  other  tissues  may 
often  be  prepared  by  soaking  in  this  solution  for  two  days.  They 
are  then  to  be  removed  from  the  solution,  without  much  squeezing, 
and  placed  in  a  piece  of  india-rubber  tubing,  or  wrapped  up  in 
sheet  rubber  or  oiled  silk,  with  the  ends  firmly  tied,  and  mailed  in 
an  ordinary  letter,  the  deliquescent  fluid  with  which  the  tissue  is 
saturated  preventing  alike  the  decomposition  or  desiccation  of  the 
object. 

Amphipleura  pellucida  as  a  Test  Object.  —  Mr.  Louis  H. 

Noe,  of  Elizabcthtown,  N.  J.,  has  resolved  this  object,  both  dry 
and  in  balsam,  with  sunlight,  through  the  ammonio-sulphatc  cell 
condensed  obliquel}^  with  a  small  2^  iueh  lens,  with  ail  of  the  fol- 
lowing objectives:  —  R.  &  J.  Beck*s  -^V  dry,  j\)  wet;  Powell  & 
Lealand's  j'^,  y'g,  ^  dry,  ^\,  I  wet ;  Wales'  j'^  ^et ;  Gundlach's  ^V 
(No.  viii)  wet;  Hartnack's  ^q  (No.  x),  j\j  (No.  ix)  wet;  Tolles' 
V(T  ^^0'»  tV'  k  (130°)  wet;   and  Spencer's  I  wet. 

NOTES. 

The  Yellowstone  Expedition,  Gen.  D.  A.  Stanlej'  commanding, 
arrived  at  Fort  A.  Lincoln,  D.  T.,  September  22d,  having  passed 
a  little  over  three  months  in  active  operations  in  the  field,  and 
accomplished  a  march  of  nearly  one  thousand  miles  through  a 
region  previously  but  ver}^  imperfectly  known.  The  expedition 
left  Fort  Rice,  D.  T.,  June  20th,  and  arrived  at  the  Yellowstone, 
a  few  miles  above  Glendive's  Creek,  July  loth.  Crossing  the 
Yellowstone  at  this  point,  the  expedition  proceeded  up  the  valle}' 
of  the  Yellowstone  as  far  as  Pompey's  Pillar,  two  hundred  miles 
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above  Glendive's  Creek  and  about  three  hundred  and  fifty  miles 
above  the  mouth  of  the  Yellowstone.  From  Pompey's  Pillar  the 
expedition  marched  westward  to  the  Musselshell,  striking  this 
river  near  the  109th  meridian.  Descending  the  Musselshell  to  the 
Big  Bend,  the  course  was  thence  eastward  to  the  Yellowstone, 
which  was  reached  at  a  point  about  seventy-five  miles  below  Pom- 
pey's Pillar.  The  route  thence  homeward  was  essentially  the  one 
pursued  on  the  outward  journey. 

The  general  object  of  the  Expedition  was  successfully  accom- 
plished, and  much  general  information  respecting  the  country  was 
obtained ;  considerable  collections  were  also  made  in  nearly  all 
departments  of  natural  history.  The  scientific  corps  attached  to 
the  expedition  consisted  of  J.  A.  Allen,  of  the  Cambridge  Mu- 
seum, in  charge  of  recent  and  fossil  zoolog}'  and  botany,  Dr. 
Nettre,  mineralogist,  E.  Konopicky,  artist,  W.  R.  Pywell,  photog- 
rapher, and  C.  W.  Bennett,  taxidermist.  The  country  visited 
afforded  only  the  usual  limited  variety  of  animal  and  plant  life 
characteristic  of  the  drier  portions  of  the  plains,  and  the  geologi- 
cal features  presented  an  almost  equal  uniformity.  The  region 
traversed  is  embraced  almost  wholly  within  the  great  so-called 
"lignite  tertiary  basin,"  but  contains  also  here  and  there  little 
insular  areas  of  upper  cretaceous  strata.  The  whole  series  of 
beds  are  hence  below  those  so  rich  in  fossil  vertebral  remains  that 
occur  so  abundantly  a  few  hundred  miles  further  south ;  hence  the 
fossils  obtained  were  almost  wholly  molluscan,  with  a  few  imper- 
fectly preserved  remains  of  plants.  The  rapidity  and  great  length 
of  the  marches  the  expedition  was  compelled  to  make,  together 
with  the  proximity  of  hostile  Indians,  prevented  so  thorough  an 
exploration  of  the  country  as  was  desirable,  yet  a  large  amount 
of  information  was  gathered  in  respect  to  the  topography  of  the 
region  traversed,  and  its  natural  productions  and  resources,  which 
is  to  be  embodied  in  reports  to  the  Secretary  of  War. 

We  have  already  recorded  the  gift  to  Prof.  Agassiz  of  $100,000 
from  his  son-in-law,  Mr.  Shaw.  This  sum  is  to  be  expended  in 
enlarging  the  collections  of  the  Museum  of  Comparative  Zoology, 
as  it  is  to  be  hoped  that  the  state  of  Massachusetts  will  pay  for 
the  enlargement  of  the  buildings.  With  this  sum  have  already 
been  purchased  the  Watchsmuth  collection  of  western  crinoids, 
including  400  species  of  the  Carboniferous  age  in  a  beautiful  state 
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of  preservation,  170  being  t^'pes  of  figures  published  in  western 
geological  reports ;  a  large  collection  of  trilobites  from  Trenton 
Falls,  N.  Y. ;  2,500  skeletons  from  Prof.  Ward  of  Rochester ;  Dr. 
Klumzingcr's  collection  of  fishes  from  the  Red  Sea ;  the  Moesch 
collection  of  Jurassic  fossils ;  a  large  collection  of  Pacific  coast 
insects ;  the  types  of  Locw's  American  Diptera,  an  exceedingly 
valuable  collection  ;  and  Gulick's  collection  of  Sandwich  Island 
shells.  Meanwhile  the  new  rooms  in  the  museum  are  nearly  ready 
for  the  exhibition  of  specimens. 

The  forty-third  meeting:  of  the  British  Association  for  the  Ad- 
vancement  of  Science  was  held  at  Bradford.  Dr.  Joule  had  been 
elected  President  for  this  meeting,  but  owing  to  ill  health  he  was 
unable  to  be  present,  and  Prof.  A.  W.  Williamson  presided  and 
delivered  an  admirable  inaugural  address.  With  either  this  or 
Prof.  Allman*s  philosophical  and  profound  address  before  the 
Biological  Section,  we  wish  we  could  say  the  address  of  the  Presi- 
dent of  the  American  Association  compared  favorably.  Neither 
in  the  method  of  treatment  nor  in  its  spirit  or  style  did  the  Amer- 
ican production  do  credit  to  the  occasion.  In  another  number  w^e 
shall  make  liberal  extracts  from  Prof.  Allman's  address.  The 
Association  meets  next  year  at  Belfast,  Ireland,  Dr.  T3'ndall 
presiding. 

A  Meeting  of  the  National  Aoadomv  of  Sciences  was  licKl 
October  2Sth  and  29tli,  1873,  in  New  York  City.  The  followin^r 
papers  relaliiig  to  biolo<(y  were  read  :  —  *' Results  of  explorations 
of  the  deeper  portions  of  the  Gulf  of  Elaine  with  the  dredge,"  by 
A.  S.  Packard,  Jr ;  ''On  the  distribution  and  primitive  number  of 
spiracles  of  insects,"  by  A.  S.  Packard,  Jr.;  *' Cycles  of  deposi- 
tion in  American  sedimentary  strata,"  by  J.  8.  Newberry;  ''On 
a  new  method  of  analysis  of  composite  sounds,  and  on  experi- 
ments elucidating  Ilelmholtz's  hypothesis  of  audition,"  by  A.  M. 
Mayer;  ''On  the  relations  of  the  different  classes  of  vertebrates," 
by  Tlieodore  Gill:  "  Biograi)hical  memoir  of  the  late  Prof.  J.  F. 
Frazer,"  bv  J.  L.  LeConte. 

AVe  are  rccjuested,  b}'  Dr.  Cones  and  Mr.  Ridgway  conjointl}^  to 
state  that  neither  of  these  gentlemen  *'desires  to  continue  a  contro- 
versy of  no  scientific  consequence,  and  one  which,  furthermore, 
has  lost  its  personal  interest  since  a  mutual  misunderstanding  in 
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which  it  arose  has  been  explained  to  their  entire  satisfaction." 
Mr.  Ridgway  further  desires  us  to  state  that  "  he  is  willing  to  re- 
tract the  implication  of  bad  faith  on  the  part  of  Dr.  Coues." 

The  meeting  of  the  French  Association  for  the  Advancement  of 
Science  was  held  at  Lyons  from  the  twenty-first  to  the  twenty- 
eighth  of  August,  under  the  presidency  of  Prof.  Quatrefages. 
The  sections  were  fifteen  in  number,  comprising  among  others 
Agriculture  and  Medicine.  There  were  excursions  down  the 
Rhone,  and  to  Geneva,  with  other  entertainments. 

The  new  building  of  the  Indiana  State  University  at  Bloom- 
ington,  which  is  to  be  used  principally  for  a  museum,  will  be 
completed  next  month,  and  the  Owen  collection  of  between  eighty 
and  ninety  thousand  specimens,  purchased  by  the  trustees  of  the 
university  three  3'ears  ago,  will  be  arranged  at  once.  This  col- 
lection contains,  it  is  said,  a  nearly  perfect  skeleton  of  the 
Megatherium  and  many  other  rare  and  valuable  specimens.  The 
trustees  have  also  just  purchased  a  full  series  of  casts  from  Prof. 
n.  A.  Ward  of  Rochester,  at  an  expense  of  about  $7,000,  which 
will  also  bo  at  once  arranged  in  the  new  museum. 

We  learn  from  "Nature"  that  Prof.  Planchon  has  been  charged 
by  the  French  government  with  the  duty  of  visiting  America  to 
study  the  ravages  of  the  new  vine  disease  occasioned  by  the  plant 
louse,  Phylloxera  vitifolioe. 

M.  CosTE,  known  by  his  elaborate  work  on  embr3'ology,  and  more 
recent  experiments  in  fish  raising,  lately  died  in  Paris,  aged 
sixty-six. 

Prof.  Czermak,  the  physiologist,  died  ia  Leipzig  Sept.  IGth. 

Albany  Hancock,  the  distinguished  English  anatomist,  died 
Oct.  24th. 

Among  Macmillan's  recent  announcement  of  new  books,  are  the 
following :  Cave  Hunting ;  Researches  on  the  Evidence  of  Caves 
respecting  the  Early  Inhabitants  of  Europe,  by  W.  Bo3^d  Dawkins  ; 
The  Physiology  of  the  Circulation  in  Plants,  in  the  lower  Animals 
and  in  Man,  by  J.  Bell  Pettigrew ;  The  Origin  and  Metamorphoses 
of  Insects,  by  Sir  John  Lubbock,  and  the  Elements  of  Embryology, 
b}'  Michael  Foster.  Mr.  R.  Hardwicke  announces  Man  and  Apes, 
by  St.  George  Mivart. 
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Abies  Caniiiten»ld,  10. 

AbroDica  villotiQ,  302. 

Acanthia  leciularia,  IG. 

Acarus  8CHbiei,  17. 

Accessory  ^tage,  &3. 

Acer  nigrum.  4*22. 

Acherontiu  atropos,  173. 

Aconitum  Napelliis,  8. 

Acorud  calamus,  12. 

Actsea.  9. 

Actitunis  Bartramius.  200. 

JEgialitis  vocifeius,  200. 

Agasniz  Natural  llibtory  Club, 573,  638. 

Agelaeus  phosuiceus,  200. 

Agrioii,  408. 

Agrotis,  372. 

AJiiga  reptans,  STT. 

Alaska,  ribbon  seal  of,  178. 

Aleutian  ccphalop<)cl!<,  484. 

America,  fauna  of.  iiH. 

American  Astroc.  Adv.  Sci.,  445,577.  639. 

birds,  «02. 

mothi»,  227. 

raven,  16. 
Anironnoldi*.  104. 
AmpeloDrtia  quinquefolia,  4,  7. 
Amphimeura  pellucidu,  55.  310,  748. 
Ampuliaria,  35. 
Anagallis,  309. 
Anaptomorphus  seraulus,51. 
Anchitheriido,  22. 
Ancon  slicej).  7.'W. 
Androstephinm  brevlfloruui,  303. 
Anemone  nemorosa,  422 
Anemoneti.  0. 
Angelica  Wbeclori,  301. 
Anunalculert.  Oitt). 
Animals,  migration  of,  603. 

monstrosities  of,  336. 

domefticaled,  641. 
Anomis  xyliua.  214. 
Anoplotheres,  22. 
Anthus  Spraguei,  607. 
Antiquity  of  man,  376. 
Anttcjuities  of  Southern  Indians,  555. 
Ant-lion.  4.12. 
Ant.  honey-making,  722. 
Ants,  agricultural,  437. 
Apatorius.  117. 
Apes,  education  of,  4^4. 
Aphis«eatlng  mite,  M7. 
Aplectnim.  flowering  of,  037. 
Apple  bark  louse,  473. 
Aptenodytes,  40. 
Aquatic  moth,  493. 
Archaster  vexiUifer,  413. 
Archaeology,  20. 
Archaeopteryx.  364. 
Archlteuthis,  87. 
Arctic  finch,  14. 
Arcturus  Baffin!,  414. 
AriKaema  triphyllum,  11. 
Arizona,  plants  of,  209. 
Arkansas  fi;)ches,  15. 
Articulates.  16. 
Artiodactyles,  34. 
Atropa,  13. 


Ascoceras,  108. 
Antra^alus  .\mpullarius,  300. 
Astunna  plagiata,  203. 
Avi-fauna  of  America,  6:^4. 
Colorado,  631. 

Baird's  bunting,  695. 
Balseidse.  26,  27. 
Balsenoidea,  20. 
Bala?noptera  Davidson!,  134. 
BalaenopteridflB,  26,  27. 
Balaninus.  243. 

Bald  eagle,  variation  In  the  tarsal  enve- 
lope of;  420. 
Ballaiit  waif,  620. 
Balsam,  mounting  In,  4tf. 
Bane  berries,  9. 
B.isiloeauriids,  25.  87. 
Bassaria  aFtuta,  115. 
Bathybius  HsBckelii,  408. 
Batrachians,  22. 
Batileiloor  scales.  187. 
Bean- weevil,  grub  of,  637. 
Bed-bug.  16. 
Bees,  2:^9. 

perforation  of  Gerard  la  by,  689. 
and  king-birds,  434. 
Beetles.  ^ViO. 

North  American,  626. 
Bell's  greenlet,  100. 
Bendire's  mocking  thrush,  329. 
Binoculars,  571. 
Bird,  fossil.  60.  115. 
Birds,  22,  321,361. 

American,  603. 

British.  16.3. 

color-variation  in,  415,  648.  736. 

destruction  of  dragon-flies  by,  433. 

European,  40. 

irregular  migrations  of,  380. 

new  sub-class  of,  3<J4. 

of  Flori<la,  165. 

the  United  States.  696. 
New  England,  603. 
Bittersweet,  11. 

Black  snowbird  on  Graylock  Range,  634. 
Blackbirds.  200. 
Black-throated  sparrow.  323. 
Blarina.  400. 

Blood  corpuscles,  187,  382,  700. 
Blue  Jays,  200. 
Blue  kite.  202. 
Bluebirds,  16. 
Boll- worm,  213. 
Bombycid  moth,  aquatic,  493. 
Bone-cave,  168. 
Bones,  Increase  of,  174. 
Botnnv.  44. 
Bot-fly,  1J«. 
B racily*.  .'443. 
Bram,  human,  684. 
Brewer's  blackbirds,  15. 
Brickellia  longifolia,  301. 
British  fUngi.  110. 
Brown  thrush,  336. 
Buffalo,  113. 
Buffalo  grass,  46. 
Buffalo  Soc.  of  Nat.  Sol.,  Bull,  of,  660. 
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1  aoB-T.  14. 

"'  Vli^iDim 

res,  ID.  ED. 

PjTThnln.  B 


Cal'sJunp.Ut. 

CnttinrUeaiini.MS. 
CnlheriKi*  Mexll^au^H.  aes. 
Cure  nnnUreana.  4*1. 
Cerlnrbinl,  IS. 
Celery.  ID. 
CemlDstomii.  4T. 
CenlroDyx,  iM. 


ttxsjl,  lU. 


Ccphalopadtf, 

Certhlols.  BOD. 

Cetotberio'pi'lt.Ig. 
CElolhEiliiiQ.  lit. 
ChKUilelphn  THieelerl.  301. 
Chut.  ira. 
CbBstnutbnrer,  W3. 

Chlgoa.  Ifl. 


ChlmKcj  «T 


r.  Ill, 


Cliry«omliri»  pSBllrln,  IS. 
Clcadu,  Wl. 

and  piiiia.  BIO. 

rimoM.  Sta. 

ClftnU.  tt. 

ClalochoniB  clellnni 
Clelalne 


Clelalneenaiiii  flmrt 
CliiDallcrlinniira.  c. 


Uyanun  irifitntii,  KJO. 
CcmnplBriu  imrpurro*. 
CjprLiHMilum  acBole.  ttt 


I>FHtli'i-hua  moth,  173. 
Dmr.  Ul 
nrlrhiniam  «. 
DrUooyiittiiix  AoaHrlili.  ;31. 
lleiHlrolcil  Itominlm.  am. 


iinlSiramp.  flimof,  »1. 


Dlptero.  isa. 
niMiinIS 

no«.-iiiiin;lly«f,*t 

DniIircHHl,  4, 8. 
IHIVP,  1.1. 
I>r«Kon-fliea.  Ut. 
l>IT<lKC.  «I. 
DrinliinK-cupa.iaO. 

Uroneht.  t;H. 
DrjMns  case.  SIS. 
l>r>ocanipa  rotilcaiKU,  13*. 
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KalWi^ikMU^,  4».  Ul.  U7. 180.  ill,  SO,  306. 

Eoortui^.  27. 

Epiinea  repens,  SIO. 

EqaiscCnm  arrense,  til. 

EnogminflB  TIkmiiimn>d»,  SQt. 

Eris'Uli*,  23». 

Erodiuin  Texanom,  SSL 

Ero^ioB  of  TaltejTft,  7i9. 

Sadrpte«,  3d.  ¥L 

Eapborbia.  li, 

Eaplectelhi,  bow  to  clean.  196. 

Eu|todk(ca$^  structure  of.  571. 

European  bird»,  40. 

£u«pixa  Americana.  200. 

ExiiiDct  mammals.  a2. 

Eyetf  in  cru»tacea.  absence  of,  4S>. 

Falro  columbariui>.  SIO. 

temerariu^.  341. 
Fertilization  of  floirers,  680. 
grraMes,  561. 
Field  sparrow,  lue. 
Fig-wort,  12. 
Fish  Commi^on,  446. 
Fi>he9.2i.71. 

food,  423. 
Flax,  prehistoric,  374. 
Flea,  16. 
Fle:>h  fly.  195. 
Flora  of  Dijimal  Swamp,  521. 

Tertiary,  358. 
Florida,  binid  of.  165. 

butterfly  of.  177. 
Flowers,  cleirtogenouct,  692. 

feitilization  of.  by  insects,  680. 
monsti'O^^itics  of,  335. 
Tariation(«  in  same,  729, 
Fly  rivlparous.  1»3. 
Flycatcher.  35.  170,  740. 
Flying  squirrel,  132. 
Flytrap.  311. 

Forco,  conservation  of,  .333. 
For&ylhia,  dimoi-phisra  in,  422. 
FoSbil  binl.  50.  115. 

birds,  364. 

cephalopods,  104. 

quadrumana,  179. 
Four-legged  lark,  311. 
Fragai  in  vet*ra,  :i36. 
Fraxiniis  coriacea,  302. 
Fru.^tulia  Saxonica,  resolution  into  rows, 

443. 
Fungi.  310. 

British,  110. 

Garden  weevil,  243. 

Garrya  flave^cenH,  301. 

Gaf<trophiIU8  equi,  196. 

Gaurn,  3:^4. 

Generation  of  eels.  492. 

Geococcyx  Califoriiianus,  334,  741. 

Geology  of  Montana,  352. 

Geothlypis  Pliiladelnhia,  100. 

Geranlia    pedicularia,  perfbratlon  of,  by 

bees,  689.  730. 
Geysern,  352. 

of  Montana,  279. 
Gibbs,  George,  notice  of  death  of,  506. 
Giiia  (nnvHrretia)  debilis,  302. 
Glacial  fostiiU,  373. 

phenomena,  60.  61,  210. 
Glades  of  Mar^Mand,  636. 
Goat.-uckersi,  North  American,  069. 
Goethe,  447. 
Gold-thread,  9. 

Golden-winged  woodpecker,  496. 
Goldsmith  beetle,  530. 


Gold<«iitli  beeUe,  Unrm  of,  531. 
.  Gooatiis,  M. 
i  Goniatitec^  IM. 
.  GooHHueter  »tage«  1^. 
'  Gnus^$««.  f^Mtiliaation  of,  XI, 
.  Gravlock  Range,  black  saowbird  oa.  CS4. 

Grebe,  7S5. 

Green  Mountaia  gikei»s<«,  6UL 

Greenland.  rretacev>a»  iora  of.  167, 
'  GreenleU.  l!»t. 
\  Grosbeak,  l!)^ 
'  Groan*!  cuckoo,  324. 
j  robin.  I». 

•  GrowiRg<vll.  «S54. 
i  Guadvloa|ie  skeleton,  < 


llaromer^tones,  139. 
IIaplo|»ap|m:^  cerrinus,  SOI. 
IlarlanV  hawk,  17^, 
Uarporhynchu^  Bendirei,  S90. 
cinereus.  327. 
cri>»ali^  328. 
rediviTu».  327. 
rul^,  198.  SiS. 
Harvest  mite,  17. 
Hawk,  340. 

Heai  ing.  organ  of,  183. 
Uelicitlie.  lil. 
Hellelv..re,  11. 
ilelmiuthophaga  celata,  606. 

chryl^optera,  199. 
Ilemilenca  Maia,  475. 
Hinnlock,  9. 
Hemp,  12. 

Henderson ia  thea*cola.  379, 
Hepatic»,  46. 
Uen.'-low*!}  bunting,  200. 
Herbarium,  46. 

puper,  691. 
He»j»eromisi  regalis,  49. 
HibiM^us.  157. 
Hickory-  Scolytus,  474. 
Ilippanon.  22. 
llolieiiia  Carpentcri,  409. 
Ilomologiei*,  intermembral,  223, 
Hi>med  toad,  634. 
Horse,  22. 

disease,  120, 167. 

radish,  9. 
Hou^e  |Incho8,  15. 
Human  botfly,  16. 
brain.  (i84. 
Hyacinthe>,  312. 
Ilyalouema,  5<i5. 
Hydrochclidon  dssipes,  200. 
Ilyla  Pickeringii.  2^. 
Hymenontera,  500. 
Hypei-chlria  lo,  476. 

Icteria  vlren^,  108. 
Irterus  Baltimore,  108. 
Ichthyornitn.  364. 

dippar,  50, 116, 
lohthyomitheti,  3((4. 
Ictinia  Mi!4^it(tilppiensls,  202. 
Illinois,  birds  of,  1U7. 
Imi>kMnt>ut!«,  Indian,  139. 
ludiau  bird,  201. 

carving,  438. 

cloth.  745. 

implements,  204,  270. 

netHinkers,  375. 

and  hammers  tones,  130. 

poke,  11. 

relict),  205. 

ranminn,  31. 

rope,  745, 

tobacco,  12. 


Jack-in*thc-pulpit,  11. 

Jiggers.  17. 

Juuco  annectens,  15. 

tayemaliH,  009. 

Sclater,  U09. 

Kalmia  latllolla,  12. 
KettleH,  lui. 
Kildeer.  2U0. 
Kingbird,  434. 
King  crab,  49-2. 
KiDga^hur,  (;34. 
Kypliubalsena,  28. 

Lady  bird.  540. 

Languria,  545. 

Laphuuiiu  mcgalocephala,  301. 

Lurk,  :ni. 

Larkspur,  9. 

Laneji  Moxicana,  3.33. 

LcCunttj's  bunting,  7:iS. 

Lemiiu  polyhrrhiza.  2.>7. 

Lemurs.  genu8  applied  to,  51. 

Lepidoptera,  embryology  of,  483. 

Lepisma  saccharina,  tiH6. 

Leptocurdians,  22. 

Leptu8  American  us,  17, 

autumnalls,  17. 

irriUint*,  18. 
Lichens.  55.  'Ail. 
Life,  infusorial,  G85. 
Limnoria,  250. 
Liniothiip8  tritici,  211. 
Limulu8,  075. 
Linctdu's  finch.  15. 
Litho^pernium  longiflonim,  691. 
Lobelia  canlinaliH.  12. 

Inflatu,  12. 
Lolium  tcniulentum.  12. 
Lophopliancri  liicolor.  200. 
Lophoneliu  prolifcra,  410. 

LoUbC,  10. 

Loxolophodon,  147.  217,  291,  307,  315. 
Lycasnu  modeeta,  178. 
Lycoper&icum  esculentum,  11. 

Macrobiotus  Americanns.  731. 

Macrocentrus  delicatus,  472. 

Magpie,  14. 

Maia  moth,  475. 

Maine,  glacial  fospils  in,  373. 


iii'iu  ^UIKU  i*>r,  nn. 

Microscopic  evi's,  444. 

object.-*,  441. 
Mlcro-spectrofcope,  379. 
Migration  of  animals,  Wa. 

birds,  :<H9. 
Mimicry  in  snakei*.  737. 
MnnuH  polyglottus,  V.fS. 
Mineral  localities.  *^. 
Miocene,  man  in,  315. 
Missouri,  entomology  of.  471. 

hkvlark.  OSi'7.  73.'*. 
Mockingbird,  \H^. 
ModuHks,  prepanng  palates  of,  180. 
Monacbu>,  87. 
Monkev.  fos>iI,  51. 
Monk^nood.  8. 

Monograph  of  spheniscidie,  38. 
Monoiiammu^  denlator,  498. 
Monotremes,  22. 
Monsters,  4&5.  740. 
Moubtrosities  of  animali*,  .3y{. 

floweri'.  3:i5. 
pigK.  3^7. 
Montana,  geology  of.  .152. 
geysers  of.  279. 
Moths,  108. 

agency     of     in      diotribution 

plants.  209. 
American.  227. 

Californian.  diptribntion  of.  45.1 
Mould  on  bread.  444. 
Mound-builderH,  pottery  of.  94. 
Mount  MonadnocK.  strin  on,  406. 
Myian'hus.  30. 
Myiodiocte^f  pusillus,  008. 
I  My«'tlceie.20.  27. 
j  Mystilaspis  )>inifoliap.  473. 

pomicortici.-*,  473. 

Narcotic  poiwonp,  12. 

Nardo.xmia  palniata,  480. 

Nanderuf*  lorficatus,  201. 

NautiluH,  104. 

Nerve  current.  181. 

Ne8a*a  verticdlata,  729. 

Netsinker^,  1.39. 

New  England,  biiils  of,  602. 

New  Jersey,  Indian  Implements  of,  20A, 

skin  scrapcra  fyom,  600. 
N{ght.«hade,  10, 11. 
Nobert's  lines,  240. 
North  Anieiica,  tineids  of,  478. 
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Octopus  Balrdii,  .395. 
Odontites  nibra,  866. 
OdontornithcH.  11.5. 
CEcodoTQH  cephal(»te8,  370. 
CEnoUiera  multijuga.  .300. 
CE!<tru8  h'>miniM,  16.  437. 
UmmatOiitrephes,  87. 
Onion  thrips.  241. 
Onychoteuthis,  88. 
Oregon  snowbird,  15. 
Oreudontr«,  22. 
Oriole,  1U8. 
Ornithology,  308,  361. 

African,  226. 

New  England,  42. 
Orthoccraa,  104. 
Ortyx  VirginiiinuH,  199. 
Otiorhynchus  picipeu,  242. 
Olter  tiheep.  7:«. 

Oviposition  of  the  Yucca  moth,  619. 
Owl,  white-fronted  in  Canada,  427. 
Oxybuphus  gluber,  302. 

Pacific  shells,  114, 126. 
Painted  bunting,  500. 

flycatcher,  325. 
Palsotheriids,  22. 
Paludiiia,  35. 
Papilio  Abterias,  129. 
Parsley,  9. 

Pasbcrculus  savanna,  200. 
Peat.  sum. 
Pedlcellariae.  .398. 
Pediculu8  wvicalis.  16. 
^niianus,  16. 
pubis,  16. 
Pelican,  170. 
Penguin,  40. 
Penuatula,  313. 
Petalonyx  nltidns,  .300. 
Petalobteinon  flavescens,  299. 
Pcteria  Thompson ae,  300. 
Petroleum,  50. 
Peucsea  8e^tivaIis.  616. 

carpalis.  322. 
Peucedanuni  Xewberrj'i,  301. 
PhacochoBhdrt,  24. 
Phaenoganious  plants,  U.  S.,  560. 
Phoca  fasciata,  178. 
Pho^phoreeicenee,  313. 
PhyllolaxiH  ol  cones,  449. 
Phylloxera,  4?2. 
Phynalis,  11. 
PhyheteridsB.  27. 
Pleris*  rapSB.  242. 
Pigeon  hawk.  .340. 
Pigott's  searcher,  118. 
Pigs,  monstrosity  of.  367. 
Pinipla  annulipes,  472. 
Pine  bark  louse,  473. 

pollen.  123. 
Pines,  second  growth  in.  111. 
Pinus,  111. 
Pipes.  100. 
Pipilo  Abcrtii.  .324. 
arcticu8,  44. 
erythrophthalmus,  199. 
fu8cu.-«,324. 
Plants,  arranproents  of  leaves  in,  481. 

distribution  of,  268. 

eflects  of  coal-gas  on,  366. 

108811,3.58. 

influence  of  colored  light  on, 865. 

poisonous.  4. 
Platan istids,  26,  27. 
Plover,  200. 
Podiceps  auritns,  736. 
Poison  ivy,  4, 5, 6. 


Poisonous  plants,  4. 

Poisons,  action  of,  on  the  blood  corpns- 
cles,  700. 
narcotic.  12. 
Polaris,  results  of  voyage  of,  500. 
Pollen,  2.3H. 

Polygala  subspinosa,  299. 
Polygonum,    section    Aviculaiia    of    the 

genus.  6U2. 
Pontoporiinae,  27. 
Pooccetes  graminens,  201. 
Poospiza  bilincata,  323. 
Porlulaca,  sensitive  st.imens  in,  464. 
Potato  beetle  of  Colorado,  430. 
Pothocites,  44. 
Pottery.  94. 

Pou'  talcbia  Jefffreysii,  413. 
Prairie  birds.  1M7. 
wolf,  .385. 
Prehistoric  races  of  the  United  States,  623. 
Preservation  of  the  lower  animals,  630. 
Proboscidians,  49. 
Pro8imian8,22. 
Protocetacean,  25. 
Pteromalus  pnnarum,  242. 
volucella,  132. 
Pufl'-balls.  729. 
Pulex  irritnns,  16. 

penetrans.  16. 
Purple  flnches,  15. 
Purling  of  the  cat,  487. 
Pygocelis,  39.  40. 
Pyranga  a^stiva,  199. 
Pyroceuhalns  rubineus,  170,  335. 
Pyrrhubi,  2.39. 

Quail.  199. 
Quercus,  1.54. 

undnlata,  302. 

Raccoon  fox.  11.5. 
Radish  weevil,  242. 
Kanunciilus  acris,  8. 
Raphidcs,  445. 
KaspbeiTV  sawfly.  243. 
Uatllesnake,  85,  433. 
Raven,  73-3. 
Red  spider,  17. 

shaitcd  flicker,  15. 
vente<l  thru^h,  328. 
Rhcxia  Virginica,  692. 
Rhizocrinus  Loflfotensis,  411. 
Rhus  radicans,  4. 

toxicodendron,  4, 5, 6, 12. 

venenata,  4,5,  8, 12. 
Rhytinids.  24. 

Ribbon  seal  of  Alaska,  178. 
Robin,  13. 
Rock  wren,  566. 
Rocky  Mis.,  geologv  of,  726. 
Rose«breii8ted  grosbeak,  493. 
Rubus  Idaeus,  421. 
Rufous-winged  sparrow,  822. 
Ruminants,  22, 24. 

Sage,  .334. 

Salix  Nevaden8is,302. 

Salmon,  381. 

composition  of,  370. 
Salt  Lake  VuUey,  729. 
8alvi.i,334. 

Sandwich  Islands,  Helicldaaof,  171. 
Sarcophaga  carnaria,  191. 
Sailba  ants,  .370. 
Scolytes  caryas,  474. 
Scrophulariaceae,  12. 
Sea,  depths  of,  406. 
Sea  bottom,  geology  of,  160. 
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Seedticks,  19. 

Selachians.  69,  M. 

Sensitive  (Stamens  in  portnlaca,  4G4. 

Sepulchral  iirnri,  101. 

Setophaga  pietn.  3'i5. 

Seveiite«*n-ypar  cicada,  510. 

Sox,  orij^in  of,  I7ft. 

in  biitterflieH,  513. 
Sheep,  A  neon,  732. 
Shells  ol  the  Paciflc,  114, 120. 
Sialia  an*.tica,  15. 

M(*xi(>ana,  10. 
Silurian  Age,  558. 
Skeleton,  paleolithic,  in  Italy,  A39. 
Skin  scrapers  IVoni  New  Jer.-'ey,  500. 
Skullf*.  change  of  form  in,  117. 
Skunk  cabbage.  II. 
Slide  from  the  microscope,  37(>. 
Smerinthus  germinatuH,  10!). 
Snake  hawk,  202. 
SnakeH,  mimicry  in,  737. 
Snow  bird,  7:i5. 
Solununi  dulcamara,  11. 

melongcna,  11. 

nigrum.  11. 
Song  sparrow,  15. 
Sorex.  483. 

Southern  Indianf*,  antiquities  of,  555. 
Sparrow,  13,  1.5.  23«. 
Species,  origin  of,  -2.31. 
Specitlc  characters,  5«6. 
SpheniHCUs,  39,  40. 
Sphinx,  lOi). 

Spike-horne<l  muledeer,  109. 
Spizella  pusilla,  199. 
Sponges,  485. 
Springs,  hot,  352. 
Spruce,  10. 
S4iuid,2,  01. 

StardsheH,  ttpontjineous  divibion  in,  481. 
Staurolite,  058. 
St.  Luc:i8  thrush,  327,  330. 
Stone  Age,  270. 
StrawlMMiy,  'XW. 

tomato,  11. 
Sturnella,  175. 

magna,  200. 
Stygol)ronins,  2U. 

SUUIMC.  4. 

Sundew.  705. 

Swallow,  chimney,  741. 

Sweet  flag.  12. 

Swi>.-  Lake  relics.  182. 

Symplocarpus  f<etidus,  12, 

Syrplms,  2;J8. 

Tachir»a,212. 
Tac'  nic  Aloiuitains.  708. 
Tadpoles.  4'.i7. 
Tana;rers.  I!i*.». 
Tardigrade,  7;J0. 
Telmatodvtes  paliistris.  200. 
TeriiM.  2<X). 
Terrace**,  7.'W. 
Tertiary  flora.  .^'>8. 
Thick-billed  guillemot,  210. 
Thorn-apple.  11. 
Thrasher,  lljs. 
Thyreus*  Abltolii.  100. 
Tie'k  trefoil  leaf-miner,  ,M.1. 
Tinei«l».  478. 
Tinoceran,  147,  217.  202,  30  ■. 

ami  its  allies,  217. 
Tis.«ue«.  staining  of.  111). 
Titanotherium.  147. 
Titmouse,  200. 


Toothed  whales,  SO. 
Towntend's  llycjitcher,  15. 
Trees.  111. 

winter  killed,  2S4. 
Trilobites,  legs  of,  731. 
Tringa  Ilairdii  220. 
Trombidium.  17. 
Tumors,  malignant,  445. 
Turkey  buzzanl,  10. 

wild,  431. 
Tnrrilite.s,  Uiii. 
Twisting  Hioiies,  190. 
Tyrannula,  37. 
Tyrant  flycatchers,  35. 

Uintamaftlx,  147. 
(nntutheriiim,  147,  150. 
Uncinuln?,  58. 
Uria  arru.  240. 
Urticaceie,  12. 
Uvularia,  (?29. 

Vanessa  antiopa,  131. 
Vegetable  lisnues,  80C. 

t>taining  of,  50. 
Vegetation,  colors  of,  05. 
Veiatrum  virlile.  II. 
Vermilion  flycatcher,  170,  .325. 
Viguiera  reticulata,  301. 
Viola  striata,  6f>:J. 
Vireo  Bellil,  199. 
VMreobvlvIa,  198. 
Virginia,  birds  of,  302. 
Virginian  creeper,  4,  7.  ^ 

Vital  fone.  332.  W 

Vitality  from  germs,  445. 
Viviparous  fly,  193. 
Voluta  Steanisii,  120. 

Wabash  Valley,  vegetation  of,  154. 

Walrus,  24. 

Warbler,  19J). 

Wiif^p'i?  Net*t,    remarkable.   In    Marvlnud, 

07f<. 
Water,  forms  of,  228. 
Water-jugs.  1)5. 
;  Western  bluebinl,  in. 
Whale.  I. 

ilsherv,  4. 
Whaleb(»ne  whales.  20. 
Wheat,  l(;8. 

Whipplea  I't.dien.'.i-'.  .100. 
White-crowned  ^p.•lr^ow.  13. 

froritiMl  owl  in  Canada,  427. 
necked  cr()w,  1«5. 
runi|)e<l  shrike.  407. 
Willow  wjuids   from   iJurrard's  Inlet.  I8*i. 

Winj^ed  ants,  swarming  of,  .301). 
Woodhouse's  jay.  M. 
I  Wo(M|pecker,  g«Jlden-winged.  198. 
Woodpei'ker.s,  200. 

tapping  sugar  trees.  41*5. 
World,  geological  map  of,  :«.*>. 
Wrens,  Joo, 
Wyoming,  fossil  quadrumana  in,  179. 

X:iuthocei>lialus  icterocephalus,  200. 

Yellowstone  river.  720,  718. 

Yew,  0i8. 

Yuc<!a  moth,  477,(519. 

Zeuirlodon,  11>.  20,  21.  27. 
Ziphiide.  2<>.  27. 
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JULY,   1873. 


ON    PROFESSOR   MARSirS   CRITICISMS. 


The  recklessness  of  assertion,  the  erroneousness  of  statement, 
and  the  incapacity  of  comprehending  onr  relative  positions,  on  tlie 
part  of  Professor  Marsh,  render  fnrther  discnssion  of  the  trivial 
matters  upon  which  we  disagree  unnecessary ;  and  ni}'  time  is  too 
full}'  occupied  on  more  important  subj(»cts  to  permit  me  to  waste 
it  upon  personal  atfairs  which  are  already  .sufficiently  before  the 
public.  Professor  M.  has  recorded  his  views  *'  (ere  perennc"  and 
may  continue  to  do  so  without  personal  notice  by  E.  I).  Copk. 
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JTJIS'E,    1873. 


REPLY  TO  PROFESSOR   COPE'S   EXPLANATION. 

BY   O.  C.  MARSH. 

The  May  Naturalist  (p.  290)  contains  Professor  Cope's  long 
promised  "  explanation "  of  the  many  errors  and  false  dates  in 
his  recent  publications,  and  a  most  remarkable  document  this  ex- 
planation is.  As  a  sleight-of-hand  performance  with  names  and 
dates,  it  shows  practice,  and  is  amusing  ;  but  to  those  familiar  with 
the  subject,  and  to  moralists, 'it  suggests  sad  reflections. 

What  was  fairly  deman<led  of  Prof.  Cope  under  the  circumstances 
was : 

1st.  An  acknowledgment,  or  a  full  correction,  of  his  numerous 
mistakes  in  regard  to  the  Dinocerata. 

2d.  Some  definite  proof  of  the  publication  of  his  late  papers  at 
the  dates  claimed. 

3d.  An  explanation  of  the  antedating  of  seven  of  these  papers 
in  the  "Proceedings  of  the  American  Philosophical  Society." 

4th.  A  prompt  retraction,  and  satisfactory  explanation,  of  his 
false  report  in  "Nature"  of  this  Society's  meetings. 

Instead  of  this,  Prof.  Cope  has  merely  given  a  tangled  web  of 
misstatements  and  misrepresentations  which  can  mislead  no  one 
who  will  carefully  compare  them  with  the  facts,  or  even  with  this 
author's  previous  statements.  In  his  whole  explanation  there  is 
not  a  straight-forward  answer  to  a  single  point  I  have  made  against 
his  work  ;  the  important  facts  in  each  case  being  either  suppressed, 
or  so  twisted  as  to  mitigate  the  force  of  my  criticism.  In  the  nu- 
merous cases  where  no  answer  appeared  possible,  he  has  quietly 
dismissed  the  charges  as  "  frivolous  "  or  "  insignificant."  To  ex- 
pose this  plausible  system  of  defence  is  an  easy  task,  requiring 

(0 


U  APPENDIX. 

plain  language,  perhaps,  but  neither  loss  of  temper,  nor  a  dictionary 
of  Latin  quotations. 

I. 

First,  as  to  Prof.  Cope's  iJinocerata  blunders.  I  have  |)ointe<l 
out  some  forty  of  these  in  four  separate  papers.  In  his  explana^ 
tion,  however.  Prof.  Cope  replies  to  only  one  of  these  papers,  thu« 
at  the  outset  coolly  ignoring  three-fourths  of  liis  own  errors.  The 
paper  chosen  for  reply,  moreover,  is  one  that  probably  few  readers 
of  the  Naturalist  have  seen,  and  its  selection,  rather  ttian  those 
in  this  journal  (pp.  14G  and  217),  well  illustrates  the  characteribtie 
feature  in  this  defence. 

Quoting  from  my  article  in  the  "American  Journal  of  Science" 
(v,  p.  117)  Prof.  Cope  refers,  1st,  to  my  correction  of  his  blunder  in 
mistaking  canines  for  incisors,  and  asserts  that  he  **  had  detenninttl 
and  stated  them  to  be  canines  before  the  appearance  of  this  criti- 
cism." Prof.  Cope  here  deliberately  suppresses  the  most  imi>ortant 
facts,  viz  : — that  I  first  conected  this  blunder  at  the  meeting  of  the 
American  Philosophical  Society,  December  20th,  1872,  in  liis  pres- 
ence,* and  again  subsequently  in  this  journal,  vol.  vii,  p.  52,  a 
month  earlier  than  the  paper  he  cites. 

2d.  To  my  criticism,  that  '*  The  stout  horns  he  described  are 
not  on  the  frontals,  but  on  the  maxillaries,"  Prof.  Cope  replies  with 
his  characteristic  tactics.  My  statement  was  based  on  his  descrii>- 
tion  of  'riiioceras  (jroiidis  Marsh  {zzzEobdsihftis  comntuH  Cope  =: 
Lefalophodon  dirornutus  Copo  z=  Jjnj'nhtphodon  mruutt/s  Cope)  and 
a  reference  to  the  figures  of  this  species  accomi>anying  Prof.  Copy's 
article  proves  my  assertion  beyond  (juestion. 

3d.  The  correctness  of  my  statement  as  to  the  position  of  the 
orbit  in  the  Dinocerata  is  likewise  fully  proven  by  the  above  fig- 
ures, and  those  of  Dinocoras. 

4th.  The  oblique  position  of  the  occiput  also  is  full}'  established 
by  the  same  illustrations.  Prof.  Cope  has  again  suppressed  an 
important  f:\ct,  viz. : —  my  statement  that,  in  the  Duiorcnffti,  the 
head  when  in  its  natural  position  was  declined.t  I  first  pointed 
the  character  out,  and  yet  Prof.  Cope  now  insinuates  that  I  <li<l  not 
know  it ! 

5th.  The  temporal  fossa  is  not  small  posteriorly,  but  unus- 
ually large,  and  neither  this  character,  nor  Prof.  Cope's  blunder 
in  stating  otherwise,  was  frivolous. 
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6th.  Prof.  Cope  states  that  the  great  trochanter  of  the  femur 
^^  is  flat,  as  in  the  Elephants."  It  is  not  flat  in  the  Dinocerata^  nor 
in  the  Elephants. 

7th.  The  spine  of  the  tibia  is  wanting,  as  I  have  stated,  and  this 
'* frivolous"  point  Prof.  Cope  has  since  regarded  as  an  ordinal  char- 
acter. 

8th.  Prof.  Cope  admits  that  he  mistook  the  posterior  horn- 
cores  for  nasal  bones,  and  naturally  is  vexed  to  have  his  blunder 
l)ointeii  out. 

9th.  That  the  extremities  of  the  nasals  are  not  excavated,  the 
photographs  of  Prof.  Cope's  type  specimen  clearly  show.  These 
photographs  prove  also  that  the  malar  bone  is  of  the  true  Peris- 
sodactyl  type.  They  fail  to  show  the  proboscis  on  which  Prof. 
Cope  relies  for  his  most  important  ordinal  character ! 

Prof.  Cope's  statement  (p.  298)  that  I  based  a  generic  distinc- 
tion on  a  small  tubercle  on  one  of  the  molars  of  Utntatherium  is 
only  another  instance  of  his  deliberate  inaccuracy,  and  is  at  once 
disproved  by  my  descriptions  (Am.  Jour.  Sci.,  v,  p.  408). 

Prof.  Cope's  figures  are  too  indistinct,  and  differ  too  much  from 
the  specimens,  for  any  great  dependence  to  be  placed  upon  them. 
•  On  comparing  them  with  the  photographs  from  which  they  were 
taken,  however,  the  denial  of  l^of.  Cope  (p.  315)  that  he  had 
reversed  the  tusks  is  at  once  shown  to  be  untnie.  The  inner  face 
of  the  canine,  with  its  enamel  worn  away  by  attrition,  is  plainly 
to  be  seen  on  the  outside  as  now  placed,  and  to  deny  this  is  an 
insult  to  every  anatomist  who  has  seen  the  specimen  or  photo- 
gra])hs.  In  several  other  points  these  plates  are  incorrect,  and  to 
get  on  his  problematic  posterior  horn-cores  Prof.  Cope  has  here 
removed*  a  considerable  portion  of  the  lateral  crests. 

Another  good  illustration  of  Prof.  Cope's  method  of  reply  is 
seen  in  his  reference  (p.  292)  to  the  date  of  my  communication 
before  the  American  Philosophical  Society.  The  facts  are  as 
follows :  In  a  paper  on  the  Dinocei'ata^  which  purports  to  have 
been  "published  January  16,  1873,"  Prof.  Cope,  not  merely  an- 
tedated his  own  papers,  but  changed  the  date  of  my  communi- 
cation on  the  subject  from  December  20th  to  December  30th, 
1872.  This  error  I  promptly  corrected  in  the  "American  Journal 
of  Science"  (v,  p.  122).  When  Prof.  Cope's  paper  appeared  in 
the  "Proceedings  of  the  Philadelphia  Academy"  (1873,  p.  11)  the 
date  was  rectified,  and  now  he  refers  to  the  emended  paper  trl- 
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umphnntly,  convoying  the  impression  tliat  my  criticism  on  this 
point  liad  no  Ibnndation !  No  better  evidence  of  the  justice  of 
my  strictures  could  be  given  than  the  menus  Prof.  Coi)e  has  taken 
to  answer  tliom. 

Prof.  Cope  again  refers  to  the  aflinities  of  the  Dinocerata  as 
though  he  had  settled  the  question.  The  value  of  his  opinion  on 
the  subjeot  ma}*  be  readily  estimated  from  t!ie  fact  that  in  de- 
scribing the  single  skidl  which  he  figures  in  his  paper,  lie  mistook 
canines  for  incisors  ;  nasals  for  frontals  :  maxillaries  for  premaxil- 
laries  ;  maxillaries  for  nasals  ;  and  maxillaries  for  frontals  !  llis  re- 
marks on  the  Classification  of  Mammals,  likewise,  will  afford  as 
much  amusement  to  those  familiar  with  the  subject,  as  did  his 
recent  attempt  to  make  Cuvier  share  one  of  his  own  !nost  stupid 
blunders.* 

Prof.  Cope's  defence  of  his  claimed  discovery  of  cretaceous 
coal  in  W3'oniing  lacks  both  candor  and  accuracj'.  Cretaceous 
coal  was  well  known  in  this  region  before  Prof.  Cope  ever  saw 
Wyoming.  In  his  paper  on  the  subject  he  ignores  this  fact,  and 
also  my  discovery  of  Dinosaur ian  remains  with  coal  in  the  same 
basin,  two  years  before  (Am.  Jour,  of  Sci.,  Vol.  i,  p.  195). 
When  corrected  on  this  point  he  boldly  asserts  that  my  locality 
was  from  one  hundred  an<l  fifty  to  two  hundred  miles  distant, 
when  in  fact  it  is  less  than  seventy  miles  I  And  yet  Prof.  Cope 
charges  his  critic  with  being  ignorant  of  the  geography  of  this 
region  ! 

II  . 

Having  shown  that  Prof.  Cope's  attempts  to  explain  away  a 
sinjrle  one  of  his  blunders  a1>out  the  Diimnu'dta  have  resulted  in 
failure,  it  remains  to  consider  next  the  date  of  his  late  papers  on 
Wyoming  fossils.  I  have  asserted  (p.  151)  1st.  That  the  «lates 
assigned  to  the  advance  copies  of  these  papers  are  not  tho<e  of 
actual  publication  ;  2nd.  Tiiat  as  finally  pul)lished  in  the  •*  Pnv 
cee<lings  of  the  America n  Philosophical  Society,"  seven  of  these 
papers  are  ante<lated.  IJotli  of  tliese  statements  are  strictly  true. 
It  will  be  observed  that  the  two  charges  are  <piite  distinct,  and 
do  not  necessarilv  have  anv  connection  with  each  other.  The 
former  relates  to  the  distribution  of  advance  copies  of  the  paper> 
in  question  ;  the  latter  to  the  dates  in  the  "Proceedings  of  the  Phil- 
osojihical  Society."     Prof.  Cope  has  greatly  confused  the  question 

*rroc.  Phila.  Acad.,  1873,  p.  12. 
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by  putting  the  two  together,  but  truth  can  best  be  reachwl  by  sep- 
arate consideration  of  them. 

Prof.  Cope  attempts  to  gain  an  important  advantage  at  Ihe 
start  by  assuming  that  mere  printing  is  publication.  This  he  has 
no  right  to  do,  as  the  usage  of  the  best  naturalists  is  decidedly 
against  it.  In  the  note  from  which  he  quotes,  I  assumed  that 
publication  of  scientific  results  means  making  them  knoiciiy  es- 
pecially to  those  interested,  and  in  the  case  of  advance  copies, 
these  must  be  made  accessible  to  those  working  in  the  same  de- 
parttneut.  Judged  by  this  well  established  standard,  not  one  of 
Prof.  Cope*s  papers  was  published'at  the  date  claimed.  The  mere 
printing  of  these  papers  has  no  more  to  do  with  their  publication 
than  has  the  invention  of  the  printing  press.  Both  events  pre- 
ceded this  publication,  but  neither  of  them  constitute  it. 

Prof.  Cope  first  brings  forward  a  certificate  from  his  printers. 
With  these  gentlemen  I  have  no  controversy,  but  only  commen- 
dation for  their  well-meant,  4)ut  vain  attempt  to  aid  Prof.  Cope 
in  his  present  extremit}'.  The  document  they  have  signetl  bears 
internal  evidence  of  having  been  written  b}'  Prof.  Cope  himself, 
as  it  contains  two  erroneous  quotations,  several  false  inferences, 
and  is  so  ambiguously  worded  that  it  is  impossible  to  tell  what  it 
really  means.  These  gentlemen  kindly  but  thoughtlessly  signed 
this  certificate  for  Prof.  Cope,  precisel}'  as  they  kindly  but  thought- 
lessly printed  at  the  head  of  his  papers,  ""Read  before  the  Ameri- 
can Philosophical  Society,  etc.,"  when  a  single  incjuiry  would 
have  shown  that  not  one  of  them  had  been  read,  or  even  presented 
to  this  Society. 

The  onl}'  point  worthy  of  consideration  in  this  certificate  is  the 
statement  relating  to  the  time  of  delivery  of  the  extra  copies,  and 
here  disinterested  testimony  becomes  important.  To  ascertain  the 
exact  truth  about  this  delivery.  Professor  Lesley,  Secretary  of  the 
American  Philosophical  Society,  applied  to  the  same  printers,  and 
in  a  recent  letter,  which  1  retain,  he  gives  the  result  of  his  inquiries 
as  follows : — 

"Stavely  &  McCalla  inform  me  that  in  every  case  Cope's  extras 
were  not  delayed  more  than  twenty-four  hours,  and  sometimes 
were  sent  to  King  on  the  ver}'  day  of  the  printed  date  at  the  foot 
of  the  page." 

This  is  a  very  different  statement  from  the  certificate  whi(^h  Prof. 
Cope  induced  these  accommodating  gentlemen  to  sign,  and  it  proves 
conclusively  that  the  papers  in  question  were  not  usually  delivered 
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on  the  day  of  printing,  and  hence  could  not  have  been  published  at 
the  'dates  claimed.  This  is  an  essential  point,  as  a  single  day 
decides  priority  in  some  of  the  most  important  cases,  and  to  gain 
this  day  Prof.  Cope  has  mainly  directed  his  serpentine  efforts. 

The  other  two  certificates  which  Prof.  Cope's  friends  have  signetl 
have  little  bearing  on  the  present  question,  as  they  give  no  d(*finitc 
information  as  to  the  real  point  at  issue.  The  one  signed  by  Mr. 
King,  however,  proves  that  Prof.  Cope  himself  is  responsible  for 
withholding  his  papers  from  all  naturalists  working  in  the  same 
department,  as  he  prepared  the  list  of  addresses.  Any  weight  this 
certificate  might  otherwise  hav6  had  is  matoriallv  diminished  by 
the  fact  that  the  list  of  papers  given  does  not  include  some  of  the 
most  important  in  the  series  Prof.  Cope  claims  to  have  published. 

The  third  certificate,  as  it  now  stands,  carries  no  authoritv.  It 
shows  the  same  parentage  as  certificate  No.  1,  and  is  equally  am- 
biguous ;  but,  being  shorter,  it  contains  only  one  false  quotation 
and  less  misrepresentation.  It  refers  to  the  *'  above  papers,"  but 
gives  no  indication  of  what  papers  Prof.  Cope  mentioned  in  dis- 
tributing this  circular,  and  has  nothing  to  show  that  the  list  was 
the  same  in  each  instance.  If  this  reallv  was  the  case,  it  is  a 
marked  exception  to  the  other  points  in  Prof.  Cope's  explanation. 

The  quotation  in  this  circular  atfords  a  good  example  of  Prof. 
Cope's  jngglorv  with  words,  when  he  finds  the  facts  against  liini. 
II(»  has  not  merolv  iniscinoted,  but  he  has  entirelv  chan«re<l  the 
moaning  of  the  senlonce  by  applying  it  to  his  extra  papers,  and 
not  to  the  dates  in  the  *' Proecedinirs,*'  as  it  stoo<l  in  niv  note. 

Takinjj  these  three  certificates  toircther,  there  is  nothinir  in 
them  that  proves  any  single  one  of  thci  donbtfiil  j>apers  to  have 
been  published  as  elainied.  The  note  on  Litj'ohtpJtudoiu  e.  g.,  to 
which  Prof.  Cope  now  gives  the  date  of  Aug.  11),  1872.  <lid  not 
have  this  date  on  it  when  printed,  and  some  of  the  other  papers 
had  no  dates  whatever.  One  lot,  at  least,  remained  at  the  rooms 
of  the  Philosophical  Society  over  a  month,  after  |)rinting.  before 
any  of  them  were  distributed.  To  claim  i)ublication  under  such 
circumstances  is  an  outra'^e,  which  should  be  resented  by  everv 
naturalist. 

The  only  evidence  of  any  weight  about  distribution  is  where  the 
date  of  receipt  of  each  individual  paper  is  noted  at  the  time.  Such 
record  was  kej)t  by  the  editors  of  the  NArruALiST  ;*  by  the  editors 
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of  the  "American  Journal  of  Science ;"  by  Prof.  Baird  of  the  Smith- 
sonian Institute ;  by  the  Academy  of  Natural  Sciences  in  Phila- 
delphia, and  at  most  of  the  other  scientific  centres  in  this  country. 
Had  Prof.  Cope  sent  a  single  copy  of  any  of  his  papers  to  these 
phiccs,  it  would  have  gone  on  record.  The  fact  that  he  withheld 
all  his  papers  from  these  i)oints  for  montlis  after  his  claimed  dates 
spi'aks  for  itself.  These  dates  have  recently  been  rejected  by  the 
American  Pliilosophical  Society,  where  the  papers  were  finally  pub- 
lished, and  there  is  now  little  doubt  that  they  will  meet  the  same 
fate  at  the  hands  of  other  scientific  authorities.  . 

III. 

Prof.  Cope  wisel}'  refrains  from  offering  any  explanation  of  the 
antedating  of  seven  of  his  papers  in  the  '^Proceedings  of  the  Amer- 
ican Philosophical  S(K*iety,"  Vol.  xii.  As  the  facts  in  this  case 
are  beyond  question,  I  leave  Prof.  Cope  to  settle  this  point  with 
the  Society  itself,  which  now  has  the  matter  in  charge,  as  well  as 
several  other  of  this  author's  similar  "  errors,"  as  I  have  charitably 
called  them.  It  is  imporUmt  to  bear  in  mind,  in  this  connection, 
that  these  wrong  dates,  as  well  as  the  many  others  I  have  pointed 
out  in  Prof.  Cope's  work,  are  all  in  his  /ai'or,  so  that,  assuming 
them  to  be  errors,  the  law  of  chances  has  evidently  made  an  ex- 
ception for  his  especial  benefit.  An  unfortunate  dilemma  likewise 
here  presents  itself,  viz : — If  these  numerous  mistakes  and  erro- 
neous dates  which  abound  in  Prof.  Cope's  papers  are  merely  blun- 
ders, his  work  is  worthless  from  its  unreliability ;  if  they  are  not 
unintentional,  Prof.  Cope  must  assume  the  full  responsibility  of 
them. 

IV. 

In  regard  to  his  Report  in  "  Nature,"  of  the  meetings  of  the 
American  Philosophical  Society,  it  is  sufficient  to  say  that  Prof. 
Cope's  attempted  explanation  (p.  200)  does  not  meet  the  case  at 
all.  This  report  was  entirely  false,  as  I  have  shown  (p.  307). 
When  Prof.  Cope  was  called  upon  before  the  above  Society  to 
explain  this,  he  stated  that  the  dates  were  taken  from  the  table 
of  contents  of  the  Proceedings,  an  explanation  at  once  disproved 
by  a  reference  to  the  table  itself.  His  present  explanation  is 
totally  different,  and  is  in  itself  absurd,  as  a  comparison  of  the 
note  referred  to  with  the  report  at  once  shows.  Prof.  Cope  here, 
and  in  a  recent  number  of  **Nature  "  (Vol.  viii,  p.  34),  characteris- 
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tically  leaves  the  impression  that  he  is  not  the  author  of  the 
report ;  when  both  his  own  admission  before  the  Philosophical 
Society,  and  the  internal  evidence  in  the  report,  have  placed  this 
authorship  beyond  a  reasonable  doubt.  "  Mens  conscia  recti "  in- 
deed ! 

Professor  Cope's  "table  of  n^omenclature "  is  only  surpassecl 
in  ingenuity  of  construction  b}'  his  certiflcatc  No.  3  ;  and  for 
direct  misstatements  is  without  a  parallel  in  his  whole  explanation. 
Everything  in  the  column  devoted  to  his  own  work  is  wrong.  The 
Lefalophodon  note,  on  which  he  now  claims  the  date  of  Aug.  llUh, 
was  merely  an  unintelligible  telegram  of  no  scientific  value  what- 
ever, and  it  was  not  printed  until  an;er  tliat  date,  and  not  dis- 
tributed before  November,  when  Prof.  Cope  returned  fVom  the 
West,  and  learned  at  the  rooms  of  the  American  Philosophical 
Societ}^  that  it  had  not  been  published.  Tinoceras^  altliough  not 
published  until  Aug.  IDth,  was  printed  several  days  earlier.  The 
statement  that  no  species  of  this  genus  was  described  Aug.  19, 
1872,  is  wholly  untrue,  since  2'inoceras  anceps  dates  back  more 
than  a  year  (''American  Journal  of  Science,'*  ii,  p.  35),  as  the  Pro- 
fessor knows  perfectly  well.  A  referenqe  to  the  literature  of  tlie 
Dinocerata  will  correct  several  other  gross  mistakes  in  this  table. 

The  only  satisfactory  evidence  Prof.  Cope  has  adduced  in  favor 
of  the  publication  of  any  of  his  pai)ers  before  Oct.  2'J,  1872,  is  a 
single  newspiiper  ileni  (p.  21)7)  of  no  scientific  authorit}'.  Even 
here  his  ruling  passion  shows  itself,  as  he  has  anto<late(l  this 
item  a  whole  voar  ! 

Tiio  question  of  priority,  therefore,  stands  as  follows  :  — 

1st.  if  more  printing  is  to  be  regarded  as  publication,  my 
papers  relating  to  Tinocents^  as  well  as  the  others,  were  published 
before  any  of  the  dates  claiujed  by  Prof.  Cope. 

2d.  If  distribution  of  separate  copies  among  naturalists  in- 
terested in  the  subject  decides  the  question,  my  papers  antedate 
his  in  every  ease  by  more  than  a  month. 

3d.  If  appearance  in  a  scientific  journal  is  essential  to  publica- 
tion, all  ni}'  articles  were  published  more  than  three  months  bt'fure 
any  of  his. 

• 

l*rof.  Cope's  concluding  remarks  about  fossil  birds  and  reptiles 
were  entirely  uncalled  for,  as  they  have  nothing  to  do  with  the 
present  discussion.     His  reference  to  Mdemjris  alius  Marsh  was 
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especially  unfortanate,  as  in  this  case  he  had  endeavored  to  secure 
priority  by  sharp  practice,  and  failed  (Amer.  Jour,  of  Sci.,  iv,  p. 
260).  For  this  kind  of  sharp  practice  in  science,  Prof.  Cope  is 
almost  as  well  known  as  he  is  for  the  number  and  magnitude  of 
his  blunders.  His  next  statement  about  his  services  in  describing 
certain  fossil  reptiles  is  not  true.  The  value  of  his  aid  in  this  de- 
partment of  palaeontology  may  be  Judged  ft'om  the  fact  that  after 
a  long  study  of  this  group  he  did  not  even  know  the  position 
of  the  quadrate  bone ;  ^  mistook  the  ilium  for  the  ischium ;  f  and 
after  investigating  a  very  perfect  specimen  for  months,  he  placed 
the  Jiead  on  the  end  of  tJie  taily  and  restored  the  animal  in  this 
position  as  the  type  of  a  new  order,  Streptosauria  H 

The  present  controversy  was  forced  upon  me  by  Prof.  Cope's 
misstatements  and  mistakes,  which  I  had  borne  for  years  in  silence, 
if  not  with  equanimity.  My  part  of  the  discussion  ends,  I  trust, 
with  this  article.  Prof.  Cope's  errors,  if  not  his  misstatements, 
will,  I  fear,  continue  to  invite  correction,  but  these,  like  his  blun- 
ders, are  hydra-headed,  and  life  is  really  too  short  to  spend  valu- 
able time  in  such  an  ungracious  task,  especially  as  in  the  present 
case  Prof.  Cope  has  not  even  returned  thanks  for  the  correction 
of  nearly  half  a  hundred  errors. 

To  sum  up,  brielSy,  the  results  of  this  discussion,  it  is  now 
plainly  evident  that : — 

1st.  Prof.  Cope  committed  a  series  of  blunders  in  his  papers  on 
the  Dinocerata,  which  are  without  a  parallel  in  the  annals  of  sci- 
ence. 

2d.  He  has  failed  to  make  it  even  probable  that  a  single  one  of 
his  doubtful  papers  was  published  at  the  date  claimed. 

3d.  He  deliberately  withheld  his  papers  Arom  every  naturalist 
to  whom  they  would  be  of  immediate  service. 

4th.  In  refusing  to  explain  the  antedating  of  seven  of  his  papers 
in  the  ^^  Proceedings  of  the  American  Philosophical  Society,"  he 
virtually  assumes  the  responsibility  of  it. 

5th.  His  report  in  ^'Nature"  of  the  meetings  of  this  society  was 
false,  and  his  two  attempts  at  explanation  carry  with  them  their 
own  reflitation. 

Tale  College.  May  26»  1873. 

*  American  Journal  of  Science,  iii,  p.  448.  f  Same  Vol.,  p.  49S. 

t  Proceedings  Boston  Society  of  Natural  Hietory,  1869,  p.  26S  and  Transactions  Amer- 
can  Philosophical  Society,  Vol.  zlv,  p.  40,  Ist  ed. 
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